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ABSTRACT 
Physical fitness is now more or less a matter of national concern. 
The strength of democracy is the collective well-being of our people. We 
live in a labor saving and mechanized society, which is eliminating more 
and more physical exertion from our day to day life. The industrial 
development is responsible fi>r\ mechanical devices such as washing 
machine, water motor, vacuum.,cleaner, jcooking gas, vehicles and 
telephone system and the like which have reduced human labour for 
domestic work, dish antenna, radio, internet, tape recorder have reduced 
normal physical activities such as playing in field, walking and other 
daily routine work. Due to reduced physical labour the effects of a 
sedentary life style can be seen in people around us. Over weight, poor 
flexibility, diminished muscles tone, bad posture, sluggish-ness, lack of 
breath, poor cardio vascular endurance, when performing even simple 
work, there are some common signs that something is wrong with the 
way we live. 
Yogic practices and physical exercises are essential for the 
development of wholesome personality of the child that would depend 
upon the opportunity provided for wholesome development of the mental, 
physical, social, and spiritual aspects. Hence a well organized and 
properly administered physical education programme for school children 
is very essential to improve the physiological variables. This is because of 
various physiological systems in our body such as nervous system, 
circulatory system; glandular system, muscular system etc. become 
slowly conditioned to maintain harmony with each other by these 
practices which ultimately lead to this stability of the body and mind. 
The purpose of this study was to investigate the Effect of exercises 
and certain yogic practices on selected physiological variables. 
Keeping in view the objectives of the study following hypothesis were 
formulated -
1. It was hypothesised that yogic practices (Asana and pranayama, 
Kriya) will affect more positively than Exercises on the 
physiological variables. 
2. It was further hypothesised that a combined exercise yogic 
programmes would be more effective in improving the selected 
physiological variables than the individual programme of yoga and 
exercise. 
In light of resources available the physiological variables were 
selected for the study as under below -
Physiological Variables 
1-Resting pulse rate 
2- Resting blood pressure 
3- Vital capacity 
4- Respiratory rate 
5- Breath holding capacity 
6- Peak air flow rate 
7-Cardio vascular efficiency 
Haematological Variables 
1- Red blood cells counts 
2- White blood cells counts 
3- Platelets counts 
4- Blood sugar level 
5- Total cholesterol 
6- High density lipoprotein cholesterol (HDL-C) 
7- Low density lipoprotein cholesterol (LDL-C) 
Eighty (80) male students of Engineer's colony senior secondary 
school, Aligarh (U.P.) were divided in to four equated groups of 20 each. 
The first three groups namely 'A', 'B', and 'C was subjected to yogic 
practices, especially designed exercises programme and combined (yoga 
and exercises) programme. The fourth control group 'D' was not 
subjected to any experimental group. The age of subject was taken from 
the college records and average age was 15-17 years. The purpose of 
study was clearly explained to the subjects. All Subjects were novice and 
voluntarily agreed to extend full co-operation and efforts for successful 
completion of investigation. The data of physiological variables of 
subjects was recorded prior and after the experimental period. 
The whole training programme for the experimental groups 'A', 
'B' and ' C was carefully and systematically planned. The experimental 
group 'A' did 12 yogic programme namely Shrishasana, Sarvangasana 
Matsyasana, Halasana, Bhujangasana, Salbhasana, Dhanurasana, Ardh-
Matsyendrasana , Paschimottanasana, Shavasana, Kapalbhati and 
Anuloma vilom. 
The experimental group 'B' did Ten especially designed exercises 
programme consist of Spinal Rock, Back over, Side stretches. 
Alternative Prone lifts, One leg jumping, Line walking after front roll, 5-
meters dash ,Raising the hands with folded hands, Walking on hands with 
partner ,Stride stretches. The experimental group ' C did combined (yoga 
and exercises) programme. The experimental groups underwent the 
training programme for yogic practices, exercises and the combined of 
(yoga & exercises) programme respectively under the guidance of three 
assistance at same place at one time under careful supervision of the 
researcli scholar for a period of twelve weeks in 5 days per week at 7.30 
a.m. to 9.00 a.m. in Engineer's colony senior secondary school Aligarh 
from October to January 2009-2010. The objective reflected exactly what 
was expected of the subjects after going through the training programme. 
The control groups 'D' was not allowed to undergo the training 
programme. 
To establish the comparative effect of the yogic practices exercises 
and combined (yogic practices and exercises) on selected physiological 
variables, the data were examined by applying analysis of co-variance. 
The level of significance chosen was 0.05 present. 
CONCLUSIONS 
Based on the understanding after deliberate discussion with experts and 
the supervisor and also in light of the above understanding following 
conclusions were finally drawn :-
1. All experimental groups (yogic practices, combined, exercise) have 
shown significant decrease in pulse rate and no significant change 
were observed in control group. 
2. All experimental groups (yogic practices, combined, exercise) have 
shown significant increase in Peak Air flow rate and no significant 
change was observed in control group. 
3. All experimental groups (yogic pracfices, combined, exercise) have 
shown significant increase in vital capacity and no significant 
change was observed in control group. 
4. All experimental groups (yogic practices, combined, exercise) have 
shown significant decrease in respiratory rate and no significant 
change was observed in control group. 
5. All experimental groups (yogic practices, combined, exercise) have 
shown significant increase in breath holding capacity and no 
significant change was observed in control group. 
6. All experimental groups (combined, yogic practices, exercise) have 
shown significant increase in cardiovascular endurance and no 
significant change was observed in control group. 
7. All experimental groups (combined, yogic practices, exercise) have 
shown significant increase in red blood cells and no significant 
change was observed in control group. 
8. Experimental groups (yogic practices and combined group) have 
shown significant decrease in W.B.C., but there was no significant 
change found in exercises and control groups. 
9. All experimental groups (yogic practices, combined, exercise) 
groups have shown no significant change in platelets and also no 
significant change was observed in control group. 
10. All experimental groups (yogic practices, combined, exercise) have 
shown no significant change in blood sugar and also no significant 
change was observed in control group. 
11. All experimental groups (combined, yogic practices, exercise) have 
shown significant decrease in total cholesterol and no significant 
change was observed in control group. 
12. All experimental groups (combined, yogic practices, exercise) have 
shown significant increase in H.D.L. and no significant change was 
observed in control group. 
13. All experimental groups (combined, yogic pracfices, exercise) have 
shown significant decrease in L.D.L. and no significant change was 
observed in control group. 
14. It is concluded that significant difference were found in the plus 
rate, systolic blood pressure, diastolic blood pressure, air flow rate, 
respiratory rate, vital capacity, breath holding capacity, cardio 
vascular endurance, red blood cells, white blood cells, total 
cholesterol, high density lipoprotein and low density lipoprotein,. 
15. It is concluded that no significant difference were found in the 
platelets and blood sugar by any experimental groups. 
16. Evidence also has been found that the mean gain achieved by 
yogic practices were higher in plus rate, systolic blood pressure, 
diastolic blood pressure, peak air flow rate, respiratory rate, vital 
capacity, breath holding capacity, and white blood cells. 
17. Evidence also has been found that the mean gain achieved by 
combined group were higher in cardio vascular endurance, red blood 
cells. Total cholesterol was more decreased with more increase in 
high density lipoprotein and decrease in low density lipoprotein 
through combined programme than other progrmmes. 
18. The yogic practices and combined practices were more effective 
than exercise programme in the selected physiological variables. 
RECOMMENDATIONS: 
In the light of the result, the following recommendations have been made: 
1. The result of this study may be helpful in preparing some 
conditioning / training programme for young athlete for the 
development of selected physiological variables. 
2. The findings of this study may be some curative and therapeutic 
value in relation to cardio-respiratory disease. 
3. Similar study may be conducted by using sophisticated equipment, 
training with greater frequency and duration with more number of 
subjects. 
4. It is recommended that the same study may be conducted to 
determine the comparative effect of selected yogic and exercise 
practices with reference to certain games and sports. 
5. A similar study may be undertaken on same age of girl's student. 
6. A similar study may be undertaken with middle age group 
population. 
7. A similar study may be undertaken on employing subjects of 
various age groups, with closer ranges so that the intensity and 
duration of the activity shall be more precisely suggested. 
8. A similar study may be undertaken by selecting yogic practices and 
exercises other than chosen in this study. 
9. A similar study may be undertaken on other physiological and 
hematological variables, which is not selecting in this study. 
10. A similar study may be also undertaken on psychological variables. 
11. The findings of this study may be utilized by the physical 
education teachers, coaches and physiologist to bring about desired 
changes. 
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CHAPTER-I 
INTRODUCTION 
"Better to hunt in fields, for health unbought, 
Than fee doctor for a nauseous draught 
The wise, for cure, on exercise depend, 
God never made his work for man to mend." 
John dryden 
Physical fitness is now more or less a matter of national concern. 
The strength of democracy is the collective well-being of our people. We 
live in a labor saving and mechanized society, which is eliminating more 
and more physical exertion from our day to day life. The industrial 
development is responsible for mechanical devices such as washing 
machine, water motor, vacuum cleaner, cooking gas, vehicles and 
telephone system and the like which have reduced human labour for 
domestic work, dish antenna, radio, internet, tape recorder have reduced 
normal physical activities such as playing in field, walking and other 
daily routine work. Due to reduced physical labour the effects of a 
sedentary life style can be seen in people around us, Over weight, poor 
flexibility, diminished muscles tone, bad posture, sluggish-ness, lack of 
breath, poor cardio vascular endurance, when performing even simple 
work, there are some common signs that something is wrong with the 
way we live. 
The human body is similar to a machine. If mistreated and not 
properly maintained, the machines will malfunction and cease to run 
efficiently. Our bodies are similar, in proper maintenance fosters 
deterioration of the numerous physiological systems with in the body. It 
is a vital issue now to discuss that physiologists have expressed that 
physical exercise improves and promotes the efficiency of the whole 
organism and is essential for the proper functioning and maintenance of 
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all the systems of the body. A balanced programme of physical fitness is 
of profound importance to the life of an individual. There is scientific 
evidence that neglect of regular activity mainly during adolescence can 
not be fully compensated later on in life. 
Yoga is universally benefiting all people of all ages. The study of 
yoga is fascinating to those with a philosophical mind and is defined as 
the silencing of the mind's activity which leads to complete realization of 
the intrinsic nature of the Supreme Being. It is practical holistic 
philosophy designed to bring out profound state of well as an integral 
subject. This takes in to considerafion man as a whole. The aim of yoga is 
to devise ways and means of helping to better emotion and intellectual 
concentration. 
The word yoga is derived from the root "YUJ" or yoke that means 
union or merger (to bend together or concentrate). The merger of soul 
with god and the experience of oneness with him are meant by yoga. The 
state of Samadhi can be attained through yoga. "The withdrawal of sense 
organs from the worldly objects and their control is yoga" 
Vethathiri, Y. M. (1985) states, "yoga is a systematic physical 
practice to improve awareness, to develop willpower and to realize self, 
join tradifional consciousness (jeevathama) to super consciousness 
(permathama). 
Hera, C. (1984) says that yoga was first summarized and 
systemafized around the second century A. D. by Patanjali and his yoga 
sutra still regarded as classic work on the subject. Hence, Patanjali is 
knows as the father of yoga. He has joined a number of yoga sutras 
regarding yoga. 
Yoga not only keeps you fit, it also offers remedies to cure many 
disease, yoga has been recognized by all over the world, even by the 
world health organization also accepted it as an effective alternate 
(2) 
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therapy. Which is a very practical & most effective and free of side 
effects, Yoga views health as a balance of th2 body system - physical, 
mental, emotional and spiritual, all aspects of a person are inter related, 
this principle is called wholism (state of wholeness), according to this 
principal the root of disease, injury and lack of physical and physiological 
fitness is the imbalance of internal condition of the human body for which 
improper lifestyle and dietary habits of the individual are to be blamed, 
yoga believes that it is the individual who is responsible for both causing 
and coming disease. Yogic practices can be preventive or curative and 
also helpful to improve the physiological and psychological variables 
because in the games and sports the performance and injury are related 
with human mental status, physical status, physiological status, emotional 
balance, attention and information receiving, same way in general 
population also. Such all these aspects can be controlled and improved 
through yoga. In yogic practices we perform various body postures 
(asanas, pranayama, kriyas) they provide good flexibility, massage and 
strength of our body organs. So that they may be capable to bear stress. In 
addition to it ability to help reduce stress, yoga has many other benefits 
for a man's health. One of the primary aims of the physical practices of 
yoga is to improve the alignment and flexibility of the spine. This is 
encouraging news for them who are estimated to seek help. Physical 
fitness is based upon a solid foundation of the good health and good 
health depends upon physiological and psychological state of individual. 
Healthy living implies free from disease, sufficient strength endurance, 
skill, capacity to meet the daily demands and sufficient reserves to meet 
extraordinary stresses without undue fatigue besides mental development 
and emotional balance according to the maturity level of the individual. 
(3) 
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Feuresteen, G. (2001) says that Yoga has been practiced in India for 
thousands of years, and is traditionally used by spiritual seekers as a 
system of self-development for purification of the body and mind. Yoga 
is proposed to be a preventive as well as curative system of the body and 
sprit. 
Prime among yoga's many health benefits is its proven ability to 
help reduce stress. Mercurio, A. & Mercurio, R. (2010) and The 
American Medical Association (2009) stated that up to 80% of all 
illness is caused by stress. The activities and stimuli of contemporary life 
are constantly triggering what scientists refer to as "the fight or flight" 
mechanism. This expression refers to the way in which we respond to 
stress. This response is involuntary, and includes an elevation in heart 
rate, blood pressure, respiratory rate, and the creation of toxic chemicals 
in the body. Yoga helps to induce the opposite effects, in what Benson 
Herbert, M. D. (2009), termed "the relaxation response" in his ground 
breaking book of the same title yoga can help to reduce blood pressure, 
heart rate and improve circulation to help remove toxic wastes from the 
body. This may in turn help boost the fiinctioning of the immune system. 
Yoga is so effective at inducing the relaxation response that many 
prominent authorities recommend its use for reducing stress and 
promoting health and physiological variables, including Ornish Dean 
(1996) Indeed, much to the astonishment of western scientist 
accomplished yogis have demonstrated that they can exert conscious 
control of heart rate, blood pressure, respiratory rate and even the 
circulation of the blood. 
Yoga is an ancient Indian culture and ways of life and is claimed to 
endow upon a person who practices it with perfect physical mental and 
spiritual health. The efficiency of yoga on physiological and 
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psychological variables has been well proved by (Ganguly,S.K. 1981; 
Joshi, A. R. & Pansare, M. S. 1985; Ghose, S. K. 2003; Rajkumar, N. 
V. 2010; Santoshi, J. 2010). Moreover, on the basis of various research 
reports yogic practice has now been found useful for cardio-vascular 
fitness (Chinnaswami, K. 1992; Ganguly, S. K. & Gharote, M. L. 
1989; Singh, et. al, 2007; Lega, S. 2010). However there is some 
multiplicity in opinion about the efficacy of yoga practice on 
cardiovascular efficiency. Ganguly, S. K. (1981) recorded improvement 
in cardio respiratory endurance as a result of yogic practice, however this 
result does not show similarity with the result of Ganguly, et. al. (2003), 
although there may be difference in experimental condition and 
difference in the training stimuli. 
The practice of Hatha yoga had proved to be of great help in the 
treatment of certain ailment as shown by the scientific investigation 
carried out in India and else where. It is a way of achieving perfect health 
of all parts of the body and influencing breathing and other functions 
going in it and through them bringing a perfect harmony in mental and 
physical activities. It helps to prepare a healthy body and mind in such a 
way that a necessary equilibrium is established in over all functions. 
Yogic practices involve symbolism and body language. The 
characteristic feature of asanas is that several of them involve stretching 
of the musculature and exerting pressure or squeezing of the body parts, 
providing exercise to the joints, muscles and internal organs. There are 
specific asanas to selectively exercise chosen areas and organs of the 
body. Yogic practices contribute to the health and vigor of the whole 
body. Both the voluntary and involuntary systems of the body are 
exercised in yogic practices. 
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In practicing yogic practices attention is paid to the sensation 
generated by the movement as well as to the stillness. Co-ordination of 
breath with movement is also emphasized. As a result body awareness 
increases and the practitioners become sensitive to the inner processes 
(Gore, M. M. 1980), As emotions often reflect in the body, asanas 
provide a means to deal with the emotional blocks and characterological 
muscle tensions. A regular practice of asanas may be helpful to change 
the disposition and attitudes that lead to adjustment in life. For example, 
posture of strength (vajrasana), posture of attainment (siddhasana) 
posture of a hero (dhirasana) among others, may help to bring about a 
change in the attitudes of the individual. Relaxation postures such as 
Shavasana and Makarasanas, which involve concentration on specific 
muscle groups of the body, may help to overcome tensions and 
restlessness. Yogic relaxation postures have already been found in 
systematic research to reduce anxiety, Psychometric complaints and 
emotional repressions (Shenbagavalli, A. & Vallinmurugan, V. 2009; 
Wanger, M. A. & Bagich, B. K. 1996; Singh, S. et al. 2007). 
In his foreword to Iyengor's,B.K.S. "light on yoga", (1974) it was 
observed that yoga induces the practitioner a primary sense of measure 
and proportion. It refines and animates every cell of the body unlocking 
and liberating capacities such as strength of will, impetus, ambition and^  
tonicity. Yoga is ideally suited to prevent physical and mental illness and 
to protect body. Generally developing an inevitable sense of self-reliance 
and assurance. According to Yoga once mind becomes calm and steady, 
clarity improve and person becomes more aware of the forces which 
bring about disturbances. He is thus mentally better equipped to deal with 
any situations with a tranquil mind. He remains unperturbed in difficult 
situations even when internal factors have not changed. 
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Krishnan,A. (1991) observed that due to the selected bhartiyam 
exercise and yogic practices pulse rate was decreased significantly and 
breath holding time, cardiovascular efficiency and vital capacity 
improved significantly. 
Man has made tremendous progress in almost every walk of the 
life. Modem scientist and researchers have absolutely changed the 
lifestyle. However pollution of air, water, and such as others also the 
result of the science. Longing for material wealth has hardened the hearts 
of human beings. Human values are declining. Strain and stress are cause 
of physical as well as mental distraction Yoga has the surest remedies for 
men's physical, physiological as well as psychological elements. It makes 
the organs of the body active in their functioning and has good effect on 
internal functioning of the human body. 
Yoga is not a religion. It is a method by which one obtains control 
of one's latent powers. It means complete self realization. Yogis achieve 
this by turning their thoughts inward, away from the objective world. By 
yoga life is so organized and so satisfying that in its twilight a person will 
be content to let go without regrets and a sense of leaving too much 
undone. Philosophy does not quarrel with any religion or faith and can be 
practiced by any one, who is sincere and willing to search for truth. There 
is no vague doctrine involved. Even comparatively little effort, will bring 
immense returns of knowledge, strength and pace. Yoga regards physical 
body as an instrument for journey towards perfection. Yogic practices 
develops not only the body, but also broadens the mental faculties. 
(Vishundevananda, Swami. 1959). 
Gore, M. M. (1984). Stated that when the asana are performed in 
yogic way and maintained easy and effortlessly, various muscles tendons 
and joints are stretched smoothly and pleasant. This static stretching with 
relaxation is known as passive stretching where the stretching of the 
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muscles and tendons do not cross the natural limits and therefore there is 
no strong reflux contraction of the muscles, on the contrary muscles may 
surrender easily to such passive stretching, offering no resistance. There 
is no question of the muscular tension, on the other hand the muscle tone 
remains at its optimum level or even gets reduced to a great extent 
depending upon muscles involved in which pattern of posture. We know 
that the muscle tone is the basic of the posture and gets influenced by 
emotional or psychological state of an individual. When the muscles tone 
is reduced due to the passive stretching of the joints and muscles, it gets a 
soothing or tranquilizing effect on the nerves. There is absence of the 
internal disturbance (Vikshepas) or clashes (Dvandvas) and one can 
overcome the instability (Anagameja Yatava) in the body and mind. 
Internal awareness in such relaxed and stable posture not only 
tranquillizes the mind but also conditions it through the postural reflux 
cerebellum- hypothalamus functional axis. The systematic activity is 
withdrawn and parasympathetic activity restores the stability of various 
levels. Now the body starts telling the mind through various sensations 
which are perceived from proprioceptors and intergraded by lower 
centers involuntarily. That is why a long term effect of such performance 
is seen on the behavioral pattern of the individual. 
Yogic techniques are known to improve over all performance, 
Patanjali in his yoga sutras describes yama, niyamm, asana, pranayam, 
pratayahara, dharana, dhayana, and Samadhi, as eight parts (angas) of 
yoga. Amongst them in the present materialistic world, the third and 
fourth part asana and pranayama are considered as very important part 
and prescribed by modem medicine too. Many physicians now 
recommend yoga to, patients at risk for heart deceases as well as those 
with back pain, arthritis and other chronic deceases. Because asanas are 
physical practices to prepare body and mind in such a way that a 
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necessary equilibrium (samatvam) is established in over all function. It is 
sort of reconditioning of psycho-physiological mechanism of the body as 
a whole. Yoga postures can help improve circulation and eliminate toxic 
waste substances from the body. They can help promote optimum 
functioning of the internal organ by helping to massage and tone them. 
Yoga postures can help open the area of the pelvis and organ of 
reproduction that are housed there. Yoga practices can help bring 
increased circulation muscular control and awareness to a man's sexual 
region thus promoting enhanced sexual enjoyment. 
The breathing practices of yoga can help improve lung capacity and 
posture, and harmonies the body and mind. The meditation practices of 
yoga can help still mind and bring about greater inner clarity, peace of 
mind, and self understanding and acceptance. This can help lead to 
greater emotional awareness and stability. For those men seeking spiritual 
enlightenment, yoga has a variety of techniques that can help support and 
guide you on your path. The beneficial effect of different pranayama 
(breathing exercise) produces different physiological responses in normal 
young volunteers. Kapalbhati, nadisuddhiu pranayama (alternate nostril 
breathing) are well known among them. Thus breathing exercise is 
reported to influence cardio respiratory and autonomic function. 
Yoga is an ancient scientific system that, in fact brings harmony in 
body and mind. Indian Sages, for the spiritual advancement of an 
individual, have developed various stages of Yoga. Yoga, infact tackles 
all the aspects of physiological functioning (Joshi et al, 1992, Joshi & 
Pansare, 1985, Idles & Desiraju, 1992; Usha & Samasundaram, 
1986, Vidya & Pansare, 1986) and human personality too. It is very 
rational and scientific method by which a state of equilibrium in mind and 
body is achieved. But it is certainly not a miraculous power or mere 
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physical exercises as commonly understood. Although physical exercises 
have a physical beneficial effect on our system which facilitate to achieve 
optimum physical efficiency however highly extensive exercise are today 
found harmful. 
In this case, Yoga seems to be a means for developing good health 
and vigor. To achieve this and to keep one free from diseases, most of 
ancestors and Sages used to practice certain asanas, pranayamas, shuddhi 
kriyas and mudras. 
Dhanaraj, H. (1974) stated the effect of yoga and a fitness plan on 
selected physiological parameters, the result after practice of yoga 
indicated an increase in vital capacity, chest expansion, breath holding 
time and body flexibility. But there was a decrease of the heart rate. 
Chinnaswmy.K. (1992) observed that hemoglobin content and 
blood sugar level were improved significantly whereas the pulse rate and 
diastolic pressure had been lowered in resting condition. However there 
was no significant change in systolic pressure. 
Moreover on the basis of various research reports. Yoga has now 
been found useftil for physical and mental fitness (Bera,T.K. and 
Rajapurkar, M. V. 1993; Ganguly, S. K and bhole, M. V. 1985; 
Gharote, M. L. 1976; Sankardhayal, K. 1996). The reports also 
revealed that yoga is made both accessible and acceptable to the people as 
a routine practice might help oneself to be freeing from any form of 
chronic disorders (Bhagwat, J. M. 1986; Bhole, M. V. 1985; 
Raghuram, N. V. et al, 1992; Udupa, K. N. and Prasad, R. C. 1985). 
Yoga is a traditional Indian system of physical culture or fitness 
also claims to have better health status of general public (Anand, B. K. 
1993; Ganguly, S. K. 1981, Somani, et al, 1996; Udupa, K. N. 1985) 
our ancestors also experienced that appropriate practice of yoga 
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significantly reduces the risk factors of ill-health problems by enhancing 
cardiac efficiency. It is therefore necessary to understand that yoga is not 
only a philosophy but it also deals with metaphysical, ontological, 
psychological, theological and physiological aspects in human life. 
The word 'exercise' seems to be composed of 'ex' the component 
derived from 'arcer' meaning to 'lock '. Thus, 'exercise' means to unlock 
or to free a part to move. It suggests, exercise as muscular movement. It 
is the name given to exercise that are employed in general fitness 
programmes for gaining muscular flexibility. Strength and grace exercise 
refer to a programme of free hand exercises generally done rhythmically 
to promote flexibility, strength and coordination of muscles involved in 
an activity. Exercises are divided into different sets that help in 
developing particular muscles of legs, thighs, arms, abdomen and back 
etc. 
A standard definition of 'exercise' from the practical point of view 
may formulate as any bodily exertion for the sake keeping the organs and 
their function in a healthy state. 
Exercises are divided into aerobic and anaerobic groups. Anaerobic 
physical exercise (activity) is done in the absence of oxygen, where as 
aerobic physical activity is done in the presence of sufficient amount of 
oxygen for metabolic reactions. 
Aerobic activity is usually an exercise done with intensity hard 
enough to achieve the target heart rate of 60% to 65% of one's maximum 
heart rate and one's metabolic rate between 50 to 60% of max vo2 of 
prolonged periods of time. During which constant supply of oxygen is 
maintained by the circulatory system to the working muscles in order to 
metabolize carbohydrates and fat for the production of energy. Thus 
during aerobic activity, the heart, lungs and blood vessels supply oxygen 
and nutrients to the muscle cells to meet the demand of long durations 
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physical activity. Because of the importance of the total fitness effect and 
the fact that it is more readily attained in aerobic exercise programs and 
also because of the potential hazards and compliance problem associated 
with high intensity is recommended for the non athletic individuals 
Uppal, A. (1986) studied the haematological response to graded 
exercise in male belonging to high and low fitness groups and noted a 
significant increase in red blood cells, white blood cells and hemoglobin 
variables. 
The blood serves as peripheral transport of the body, carrying 
oxygen, nutrients, and chemical messages to the tissue, and waste 
products and synthesized metabolites away. The circulatory system 
provides access to all cells of the body for materials ingested or prepared 
else where in the organism. Thus, blood plays many important roles in 
co-ordination the individual cells into a whole complex organism. This is 
accomplished by the presence in the fluid of dispersed or dissolved 
nutrients, metabolites , electrolytes, hormones, substances to counteract 
infection and hemorrhage, and by equilibrium between the cell and the 
blood stream so that homoeostasis with respect to temperature, oxidation, 
reduction potentials and ionic concentration is maintained through out 
organism. 
The blood consists of two parts - a fluid the plasma and a solid part 
the corpuscles. The plasma forms about 55 percent and corpuscles nearly 
45 percent of the total blood volume. The blood corpuscles are of three 
kinds- the red or the erythrocytes, the whites or the leukocytes, and the 
platelets. Plasma is a yellowish liquid containing many substances in 
solution, some only in minutes traces, but nonetheless just as important. 
The chief of them are glucose, aminoacides, inorganic salts, hormones, 
urea, acid, proteins, hemoglobin, and cholesterol and dissolved gases-
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oxygen, carbon -die- oxide, and nitrogen. The percentage composition of 
some of those constituents changes as a result of exercise. 
The major function of red blood cells is to transport hemoglobin, 
which in turns carries oxygen from the lungs to the tissue. In some lower 
animals hemoglobin circulates as free protein in the plasma, not enclosed 
in red blood cells, however, when it is free in the plasma of the human 
being, approximately 3 percent of it leaks through the capillary 
membrane in to the tissue spaces or through the glomerular membrane of 
kidney in to bowman's capsule each time blood through the capillaries. 
Therefore, for hemoglobin to remain in the blood stream, it must exist in 
red blood cells. (Guyton, C. 1976) 
The number of red blood cells is affected by exercise. Even after a 
short bout of exercise, such as 220 yard run, the number of red blood 
corpuscles increases. The increase depends on the load and duration of 
exercise. This increase in the number of red blood corpuscles for a given 
exertion is not constant, but seems to be modified by previous activity 
and stage of digestion among other factors. This increase is of short 
duration and within a few minutes after cessation of exercise the number 
of corpuscles begins to diminish, and within half an hour to two hours it 
will return to pre- exercise level. (Karpovich, P. & Sinning, W. 1971) 
The leukocytes are the mobile unit of the body's protective system 
they are formed partially in the bone marrow (the granulocytes and 
monocots, and a few lymphocytes) and partially in the lymph tissue 
(lymphocytes and plasma cells), but after formation they are transported 
in the blood to the different parts of the body where they are to be used. 
The real value of the white blood cells is that most of them are 
specifically transported to areas if serious inflammation, thereby 
providing a rapid and potent defense against any infectious agent might 
be present. 
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Exercise of any type increase the leukocytes; even random activity 
causes a significant rise above the basal level. Following brief period of 
exertions the increase in white blood counts is caused primarily by an 
increased number of lymphocytes, but if the exercise prolonged, the 
further rise in cell count is caused almost entirely by an increase in the 
neutrophills. The greater the degree of stress associated with exercise, the 
greater rise is in the white cells count, and such the less fit persons show a 
greater rise than do the athletes when same exercise is performed by 
both.(Morehouse, L. E. & Miller, A. T. 1971) 
Cholesterol is present in the diet of all persons, and it can be 
absorbed slowly from gastrointestinal tract into the intestinal lymph. It is 
highly fat soluble, but only slightly soluble in water, and it is capable of 
forming esters with fatty acids. Indeed, approximately 70 percent of the 
cholesterol of the plasma is in the form of cholesterol esters. 
There are some factors which effect the plasma cholesterol 
concentration. (1) An increase in amount of cholesterol ingested each day 
increase the plasma concentration slightly. However, when cholesterol is 
ingested, an intrinsic feed back control system for control of the body 
cholesterol causes the liver to compensate to a great extent for this by 
synthesizing smaller quantities of endogenous cholesterol. As a result, 
plasma cholesterol concentration usually can not be changed upward or 
down ward more than +/-15 percent by altering the diet, though extremes 
of the cholesterol in the diet can probably alter the level by as much as +/-
30 percent.(2) a saturated fat diet increase blood cholesterol concentration 
as much as 15 to 25 percent . This presumably form increased fat 
deposition in the liver, which then provides increased quantities of acetyl 
CO -A in the liver cells for production of cholesterol. Therefore, to 
decrease the blood cholesterol concentration, it is equally important to 
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take a diet low in saturated fat as to maintain a diet low in cholesterol 
concentration. (Guyton, C. 1976) 
During muscular exercise, plasma level of poorly diffusible 
molecules increases about ten percent as a result of fall plasma water 
content. This effect must be taken into account in evaluating effects of 
exercise on lipoprotein levels as well as on molecules which are protein 
bound such as FFA. As a result of exercise, the levels of plasma 
triglycerides and very low density lipoprotein remain steady or fall only 
slightly in fasting subjects during exercise for two hours at load up to 400 
kg.M / minute. With more prolonged and heavier exercise their levels fall 
consistently. Recent research has shown that exercise not only lowers 
total blood cholesterol, but also increases the fraction of cholesterol 
known as high density lipoprotein (HDL) and decreases the low density 
lipoproteins (LDL) fractions. HDL cholesterol is thought to protective 
against coronary heart disease whereas LDL is not. 
All kinds of cholesterol considered to be risk factors. In fact, the 
high density lipoprotein cholesterol (HDL) fraction is thought to be 
protective against coronary heart disease. Regular exercise programmes 
have been shown to increase the HDL fraction. One of the reasons why 
HDL is not harmful is that they do collect or adhere to the inner linings of 
arteries. In fact, they actually help to break down the fatty deposits 
already present. The fatty atherosclerotic deposits are composed of low 
density (LDL) and very low density (VLDL) lipoprotein cholesterol 
fractions. Therefore, an overall low cholesterol level, with low LDL and 
VLDL fractions plus a high HDL fraction, appears to be healthy balance 
with respect to blood cholesterol. (Fox, E. L. & Mathews, D. K. 1981) 
Regular yogic practices & exercises are cause of many changes in 
body and mind, the sum of which is known as the training effect. 
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'Understanding the change that results from yogic practices and exercise 
will help you to evaluate your training programme. 
The primary adaptation to aerobic exercise is improved delivery of 
oxygen to the muscles. This is accomplished because of change in the 
blood and heart. Training increase blood volume and raise the level of 
R.B.C. 
The recent research has shown that exercise not only lower total 
blood cholesterol, but increases the fraction of cholesterol known as high 
density lipoprotein(HDL) and decreases the low density lipoproteins 
(LDL) fractions. H DL cholesterol is thought to be protective against 
heart disease; where as LDL is not. (Penny, C. D. 1982; Krebs et, al. 
1983; Surter, E & Hawes, M. R. 1993). 
Krishanan, A. (1991) made a study, effect of selected yogic 
exercises and bhartiyam exercises on physiological variables among 
school boys observed that due to selected bhartiyama exercise and yogic 
practice pulse rate was decreased significantly and breath holding time, 
cardiovascular efficiency and vital capacity improved significantly. 
Yogic practices and physical exercises are essential for the 
development of wholesome personality of the child that would depend 
upon the opportunity provided for wholesome development of the mental, 
physical, social, and spiritual aspects. Hence a well organized and 
properly administered physical education programme for school children 
is very essential to improve the physiological variables. This is because of 
various physiological systems in our body such as nervous system, 
circulatory system; glandular system, muscular system etc. become 
slowly conditioned to maintain harmony with each other by these 
practices which ultimately lead to stability of body and mind. An attempt 
is made in this study to have a searching inquiry by way of comparing the 
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effects of physical exercises, yogic practices, independently and also 
jointly on selected physiological variables on school boys in between 15 
to 17 years of age. The subjects thus would be subjected to certain yogic 
practices including specific asanas, Pranayama and kriya for a period of 
three months. Further they also would be subjected to specially designed 
exercises programme for the same period. Finally it is aimed to find out 
which of the experimental programme is comparatively more effective on 
the selected physiological variables of the study. 
Statement of the Problem 
The purpose of this study was to investigate the Effect of exercises 
and certain yogic practices on selected physiological variables. 
Hypothesis 
Keeping in view the objectives of the study following hypothesis 
were formulated -
1. It was hypothesised that yogic practices (Asana and pranayama, 
Kriya) will have a more positive effect than Exercises on the 
physiological variables. 
2. It was further hypothesised that a combined exercise yogic programme 
would be more effective in improving the selected physiological variables 
of the study than the individual programme of yoga and exercise. 
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Definition and Explanation of Terms 
Asana:-
Gore, M.M. (1984) - The Asanas can only be defined as the 
"postural pattern" one has to achieve this pattern slowly. Maintain for 
some time steadily and to release it again in a slow and smooth manner. 
Exercise:-
The word 'Exercise' seems to be composed of 'ex' the component 
derived from 'arcer' meaning to 'lock'. Thus, 'exercise' means to 
unlock or to free a part to move. 
Exercise is physical activity undertaken to develop, maintain or 
improve physical fitness, (wikipedia.org.) 
Pranayama;-
Gore, M.M.. (1984)- Pranayama means a voluntary and temporary 
pause in the movement of breath. 
"Tasminsati Svasprasavasayurgati Vicchedah Pranayamah" 
(P.Y.S.II.49). 
The meaning is that the pause, brought in the movement of 
inhalation and exhalation, is nothing but pranayama. 
Kapalbhati:-
When inhalation and exhalation are performed very quickly like a 
pair of bellows of a black smith. It dresses up all the disorders from the 
excess of phlegm, and is known as kapalbhati. kapal means "skull" and 
bhati means "light"(Hatha yoga pradipika 77) 
Literally kapalbhati means an exercise that makes the forehead 
shining. It is one of the six cleansing processes described by hata yoga as 
shatkriyas. This purifications process involves the breathing apparatus 
nasal passage do them effectively. 
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Vital-Capacity:-
Jack, H. W. and David, L. C. (1944).Vital capacity as the 
amount of air that can be expelled after maximum inspiration. 
"The maximal volume of gas that can be expelled from the lungs 
following the maximal inspiration is called vital capacity" (Jonas: 
Mosby's Dictionary of Complementary and Alternative Medicine. 2005, 
Elsevier.) 
Breath holding Capacity:-
Moses, R. (1972), Breath holding capacity is the time duration 
through which one can hold his breath without inhaling or exhaling. 
Air Flow Rate-:-
The basis of peak respiratory flow for monitoring the ventilatory 
function is the amount of air and maximum rate of flow during a 
expiration followed by a deepest possible inspiration (Saraswat S.L. 
1992). 
The greatest rate of airflow that can be achieved during forced 
expiration, begirming with the lungs ftilly inflated, also called peak 
expiratory flow rate. (Mosby's Medical Dictionary,2009). 
Resting Heart Rater-
Bert, C. H. and Taylor, N. B. (1972). Resting heart rate is 
pressure change transmitted as a wave through the arterial wall and blood 
column to the periphery while the person at rest. 
Jack, H. W. and David, L. C. (1944). Stated that the heart rate 
reflects the increased demands of the body when engaged in activity. 
Resting heart rate is the heart rate which is made only under condition of 
total relaxation, such as early morning. 
Respiratory rate:-
"Number of beats taken in a minute or number of inspiration\ 
expiration in a minute". 
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Cardio-Vascular Endurance:-
Cardio-vascular endurance is one of the most significant 
components of general physical fitness and is measured by testing one's 
aerobic capacity. 
It may be defined as the ability of the heart and lungs to take in and 
transport adequate amounts of oxygen to the working muscles, for 
activities that involve large muscles masses to be performed over long 
periods of time for example running. Swimming, and bicycling activities 
involve large muscles. (Fox. et. al. 1988) 
Cardio vascular endurance has many synonyms like cardio-
respiratory endurance. Circulatory- respiratory endurance, and cardio-
pulmonary endurance. 
Blood Pressure:-
Blood pressure is the pressure of the blood against the walls of the 
arteries "blood pressure resuh from two forces, one is created by the heart 
as it pumps blood in to the arteries and through the circulatory system 
(systolic) the other is the forces of the arteries as they resist the blood 
flow (diastolic)". 
Systolic blood pressure:-
The higher (systolic) number represents the pressure with the heart 
contracts to pumps blood to the body. (Yoga Point) 
Diastolic blood pressure:-
The lower (diastolic) number represents the pressure when the 
heart relaxes between beats. (Yoga Point) 
Blood sugar:-
The main sugar that the body makes from the food in the diet. 
Glucose is carried through the bloodstream to provide energy to all cells 
in the body. Cells cannot use glucose without the help of insulin. 
(MedicineNet.com) 
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Hematology:-
A branch of biology that deals with the study of blood and blood 
forming organs, or The science dealing with their morphology of blood 
and blood-forming tissues and their physiology and pathology. 
Red blood cells:-
Red blood cells are the type of cells in the blood that are 
responsible for delivering oxygen from the lungs to the rest of the body, 
they are also called Erythrocytes. (Lynne Eldridge MD) 
Leukocytes (W.B.C.):-
A group of colorless blood corpuscles capable of amoeboid 
movement, The chief function of which is to protect the body against 
microorganisms causing disease and which may be classified into two 
main groups (granular and nongranular). (Guyton, C. 1991) 
Platelets:-
Platelets are the smallest structural units in the blood. They are 
formed in the bone marrow from the cytoplasm of the giant cells known 
as megakaryocytes. (Guyton, C. 1991) 
Serum Cholesterol:-
It is a chemical produced in the body by the break down of fats. It is 
important in body metabolism and is necessary for the formation of 
various hormones. 
High- density lipoprotein:-
A lipoprotein that transport cholesterol in the blood, composed of 
high proportion of protein and relatively little cholesterol, high levels are 
thought to be associated with decreased risk of coronary heart disease and 
atherosclerosis. (The free dictionary.com) 
(21) 
Cltapter-1 Introduction 
Low-density lipoprotein:-
Low-density lipoprotein cholesterol is the fraction of total 
cholesterol that accumulates as fat deposits (plaques) on arterial walls. 
Significance of the Study 
The Study has been done on yogic practices and exercises to see to the 
impact on the selected physiological variables, the present study will high 
light this aspect and will help the sports trained in adapting best method 
and also for the population for developing the physiological efficiency, 
health and physical fitness that may help in enhancing performances in all 
aspects of human being. The present study also will be significance in. 
This study will make a significant contribution to enrich the 
existing knowledge of yoga and exercises. 
The study will have some worth for remedial, curative and 
rehabilitative programme for those who suffering from various 
physiological problems. 
This study will be helpful to know the effect of yoga and exercise 
in improving physiological variables of individual. 
The study will be helpful for the teachers of physical education and 
coaches through informing them of the importance of yogic and exercises 
efficiency in enhancing the physiological factors related with sports 
performance. 
The study will also be helpful in establishing the relationship 
between physiological and haematological variables of this age group of 
students and subsequently in establishing the effects of Yoga and 
exercises on the various fitness and health aspects. 
(22) 

CHAPTER-II 
REVIEW OF RELATED LITERATURE 
The research scholar has gone through related literature available 
which are relevant to the study. The relevant studies found through 
various sources, which the research scholar has come across, are 
enumerated below. 
Singh, A. Singh, S. and Singh, S. (2011) conducted a study on 
"Effects of 6-week yogic exercises training on blood pressure" The aim 
of the study was to assess the effects of 6-week selected yogic exercises 
training on blood pressure. 20 purposively selected male blood pressure 
patients from Amritsar (Punjab, India), aged 30-50 years, volunteered to 
participate in this study. Subjects were assigned into two groups: A 
(experimental: N-10) and B (control: N-10). The subjects from Group A 
were subjected to a 6-week yogic exercises training programme which 
included 5 Asnana and 3 Pranayama. This lasted 8 weeks and consisted 
of daily sessions, lasting 45 min. Both systolic and diastolic blood 
pressures were measured with the auscultatory method by using 
sphygmomanometer and stethoscope. Student's t test was used to assess 
the between-group differences for dependent data to assess the Post and 
Pre differences. The level of p < 0.05 was considered significant. The 
systolic and diastolic blood pressures significantly reduced in Group A 
experimental when compared with the control one. The yogic exercises 
training may be recommended to control blood pressure and may 
contribute to enhance health status and wellness 
Singh, R. (2010) made a study on "A study of certain yogic asanas 
and physical exercises of kinesthetic ability". Eighty subject age ranged 
19-21 years, were randomly divided in four groups, physical exercise 
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group, yogic group, combined group and control group. The experimental 
groups went for twelve weeks of treatment programme, both pre and post 
test were made for collection of data. The data collection was made on 
kinesthetic ability test by arms raising test suggested by Scott. The result 
of analysis of covariance (Ancova) showed significant difference in all 
the groups expect the control group. Between the combined and yoga 
group, physical exercise group and yoga group, a significant difference in 
paired adjusted final mean is seen in the mean difference obtained by 
asana groups was most significant than other groups. 
Singh, R. (2010) made a study "A study of certain yogic asanas 
and physical exercises on Balance ability" Eighty healthy adults were 
divided in four groups. Experimental group 'A', 'B' , ' C and control 
group 'D' of 20 subjects each were compared in this study. The purpose 
of this study was to investigate the response of certain asanas and 
exercise programme on balance ability and to assess their effectiveness as 
measured by 'BASS-STRICK' test (cross-wise), Johnson and Nelson 
(1988). The analysis of data revealed that the three experimental group 
trained by exercise, asanas and combined exercise and asanas, showed 
significant improvement (P> 10.05), in performance of balance ability but 
the mean gain achieved by combined exercise and yogic asanas groups 
was higher than the other groups. 
Singh, R.(2010) made a study with the aim to find out effect of 
pranayama on development of accuracy in air rifle shooting .For this forty 
eight boys from ninth standard of kendriya vidyalaya , Gwalior were 
randomly selected. The subjects were divided into two equal group's one 
experimental and other one control. The experimental group A did ujjayi 
and anulome-viloma pranayama in swasthika asana for a period of eight 
weeks the ten round of pranayama of ujjayi and anuloma- viloma each 
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with Proportion of 1:2:2 the rechaka and kumbhka was double then the 
puraka phase.The experimental group was practicing six days in a week. 
The performance of subjects in shooting accuracy was recorded on CRT 
target prior and after experimental period. The data collected from the 
subjects were statistically analyzed by using T test. It was observed that 
there was significant difference in the performances of experimental 
group at 0.5 level of confidence. 
Rajakumar, J. (2010) The purpose of the study is to analyze the 
impact of yogic practices and physical exercises on selected physiological 
variables among the intercollegiate soccer Players. To achieve this 
purpose, sixty (60) male inter collegiate soccer players from the various 
colleges; Chennai were selected at random. Their age ranged between 17 
to 22. The selected subjects were divided in to three equal groups of 20 
each, namely yogic practice group (Group A), physical exercises group 
(Group B) and control group (Group C). The experimental groups have 
underwent 12 weeks of training namely; yogic practices and physical 
exercises respectively, whereas the control group (Group C) maintained 
their daily routine activities and no special training was given. The 
subjects of the three groups were tested using standardized tests and 
procedures on selected physiological variables before and after the 
Training period to find out the training efforts in the following test items: 
Resting pulse rate through stethoscope, Breath holding time through 
digital stop watch. Peak flow rate through Wright's peak flow meter. The 
collected data were analyzed statistically through Analysis of Co-variance 
(ANCOVA) and Schiff s post hoc test to find out the pre and post training 
performances, compare the significant difference between the adjusted 
final means and the better group. The yogic practice group showed 
significant improvement due to 12 weeks training on resting pulse rate, 
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breath holding time and peak flow rate compared to the physical exercise 
and control group. In the overall training effects in terms of improved 
number of physiological variables and their magnitude of improvement 
through training, yogic practice group is found to be the better group 
when compared to the other two groups. 
Santoshi, J. (2010) The purpose of the present study was to find 
out the effects of Calisthenics and Yogic exercises on selected Physical 
and Physiological variables. The study was conducted on a total of 120 
randomly selected male students from Yogashastra College. Based on 
their initial performance they were divided in into four groups. Group-A, 
only calisthenics exercise group, Group-B, only yogasana practice group, 
Group- Combined group, (calisthenics and yogasana group), Group-D 
control group, (who didn't undergo any treatment). Their age was ranging 
from 18 to 22 years. 
Ross, A. and Thomas, S. (2010) made a study on "The Health 
Benefits of Yoga and Exercise"A Review of Comparison Studies, 
Exercise is considered an acceptable method for improving and 
maintaining physical and emotional health. A growing body of evidence 
supports the belief that yoga benefits physical and mental health via 
downregulation of the hypothalamic-pituitary-adrenal (HPA) axis and 
the sympathetic nervous system (SNS). The purpose of this article is to 
provide a scholarly review of the literature regarding research studies 
comparing the effects of yoga and exercise on a variety of health 
outcomes and health conditions. Methods: Using Pub Med_ and the key 
word "yoga," a comprehensive search of the research literature from 
core scientific and nursing journals yielded 81 studies that met inclusion 
criteria. These studies subsequently were classified as uncontrolled 
(ny430), wait list controlled (n'/4l6), or comparison {nVSS). The most 
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common comparison intervention (nV4lO) involved exercise. These 
studies were included in this review. In the studies reviewed, yoga 
interventions appeared to be equal or superior to exercise in nearly every 
outcome measured except those involving physical fitness. The studies 
comparing the effects of yoga and exercise seem to indicate that, in both 
healthy and diseased populations; yoga may be as effective as or better 
than exercise at improving a variety of health-related outcome measures. 
Future clinical trials are needed to examine the distinctions between 
exercise and yoga, particularly how the two modalities may differ in their 
effects on the SNS=HPA axis. Additional studies using rigorous 
methodologies are needed to examine the health benefits of the various 
types of yoga. 
Yogaraj, P. Ramaraj, P. Elangovan, R.(2010) The purpose of the 
study was Find out the Effect of Selected Yogic Practices and Physical 
Exercises on Bio-Chemical Variables among College Women Students. 
The study was conducted on 20 women students of Queen Mary's 
College, Chennai, Tamil Nadu were selected as subjects. The selected 
subjects were divided in two groups. Group I underwent the selected 
yogic practices training and Group II underwent the physical exercises. 
The subject age ranged from 18 to 23 years. The subjects were selected at 
random from the College Women Students, The study was formulated as 
pre post test and pre experimental design. The yogic practice group had 
significant improvement in body cholesterol and improved triglyceride, 
HDLandLDL. 
Sodhi, C. Singh, S. and Dandona, P. K., (2010) conducted a 
study on "The role of yoga breathing exercises, as an adjunct treatment 
for bronchial asthma is well recognized. One hundred twenty patients of 
asthma were randomized into two groups i.e Group A (yoga training 
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group) and Group B (control group). Each group included sixty patients. 
Pulmonary function tests were performed on all the patients at baseline, 
after 4 weeks and then after 8 weeks. Majority of the subjects in the two 
groups had mild disease (34 patients in Group A and 32 in Group B). 
Group A subjects showed a statistically significant increasing trend 
(P<0.01) in % predicted peak expiratory flow rate (PEFR), forced 
expiratory volume in the first second (FEVl), forced vital capacity 
(FVC), forced mid expiratory flow in 0.25-0.75 seconds (FEF25-75) and 
FEV1/FVC% ratio at 4 weeks and 8 weeks as compared to Group B. 
Thus, yoga breathing exercises used adjunctively with standard 
pharmacological treatment significantly improves pulmonary functions in 
patients with bronchial asthma. 
Field, T.(2010) made a study on "Yoga clinical research review' 
In this paper recent research is reviewed on the effects of yoga poses on 
psychological conditions including anxiety and depression, on pain 
syndromes, cardiovascular, autoimmune and immune conditions and on 
pregnancy. Further, the physiological effects of yoga including decreased 
heart rate and blood pressure and the physical effects including weight 
loss and increased muscle strength are reviewed. Finally, potential 
underlying mechanisms are proposed including the stimulation of 
pressure receptors leading to enhanced vagal activity and reduced 
Cortisol. The reduction in Cortisol, in turn, may contribute to positive 
effects such as enhanced immune function and a lower prematurity rate. 
Sayyed, A. Patil, J. Chavan, V. Patil, S. Charugulla, S. 
Sontakke, A. and Kantak, N. (2010) intended a study to see the effect 
of Sudarshan Kriya Yoga on Lipid Profile, Pulmonary Function and 
Hemoglobin concentration; they conducted a work shop of 8 days 
consisting of 150 participants. Out of which 55 were included in the study 
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group. Our results show that after practicing Sudarshan Kriya, there is 
decrease in Total Cholesterol, LDL-Cholesterol along with significant 
increase in HDL-Cholesterol. There are significant changes in Pulmonary 
Function, but statistically non-significant changes in Hematological 
parameters. From the observation Sudarshan Kriya Yoga may play vital 
role in reducing Total Cholesterol (P<0.05), LDL-Cholesterol (P<0.001) 
and significantly increasing HDL-Cholesterol (P<0.001). Spirometric 
Pulmonary Function Tests studied were Forced Vital Capacity, Forced 
Expiratory Volume in first second, Peak Expiratory Flow Rate and 
Maximum Voluntary Ventilation. The results showed improvement in all 
Pulmonary Function parameters in all subjects as compared to before 
practicing Sudarshan Kriya Yoga. Thus Sudarshan Kriya Yoga may have 
therapeutic implication in the adjuncfive (nonpharmacological) 
management of cardiovascular diseases and respiratory diseases. The 
present study confirmed the positive effect of Sudarshan Kriya Yoga on 
Lipid Profile and Pulmonary Function over period of 8 days. 
Krzysztof, Stec. and Choudhry, R. (2009) The objective of this 
study was to investigate the effects of dynamic suryanamaskar on the 
negative breath holding capacity. 20 male subjects were selected from 
physical education department Banaras Hindu University, Varanasi. 
Dynamic surayanamaskar was considered the independent variables and 
negative breath holding was considered dependent variables. The 
repeated measures design was used for this study. Only one group of 20 
participants was created. Tests were administrated in equal intervals of 
two weeks. The test started four weeks prior to the dynamic 
surynamaskar treatment and took place every two weeks thereafter, for a 
total of three times. To determine the effect of dynamic suryanamaskar on 
physiological and anthropological variables on selected students. 
ANOVA was used at 0.05 level of significance, In relafion to negative 
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breath holding capacity , a significant (p< 0.5) effect of dynamic 
suryanamaskar was found. 
Asian, U. B. and Livanelioglu, A. (2002) made a study "Effects of 
Hatha yoga training on aerobic power and anaerobic power in healthy 
young adults". A clinical study was carried out with the aim of 
investigating whether Hatha Yoga (HY) training affects aerobic and 
anaerobic power in healthy young adults. Material and method: 33 
sedentary, healthy, young adult subjects, aged 18 to 26 were divided into 
two groups according to age, sex and activity levels. 10 female and 7 
male (mean 20.06 +/- 2.41 years, range 18-26 years) young adults were 
trained with Hatha Yoga (HYG). The aerobic exercise group (AEG) 
consisted of 9 female and 7 male (mean 19.75 +/- 1.81 years, range 18-26 
years) young adults who performed aerobic type strength and stretch 
exercises of at least 60% maximal heart rate or higher. Both training 
programs were given by a supervisor, one hour per day, four days per 
week, for six weeks. Subjects in both groups were assessed by Cooper's 
12 minutes running test for cardiovascular endurance and vertical jump 
test for anaerobic power before and after training. Results: Aerobic and 
anaerobic power increased by 9.8%, 5.5%) following HY and by 6.6%), 
2.3%) following aerobic training respectively. A significant increase was 
found in aerobic power and anaerobic power (p < 0.001) in HYG. There 
was a significant increase in aerobic power (p < 0.01) in AEG, while 
anaerobic power of subjects in AEG were consistently higher compared 
to that of before training, statistically the difference was not significant (p 
> 0.05). Although there was no substantial differences between the 
groups concerning cardiovascular endurance (p > 0.05), anaerobic power 
was significantly higher (p < 0.05) in the HYG. Conclusion: The results 
of this study suggest that HY training has positive effects on 
cardiovascular aerobic and anaerobic power. Therefore PTV could be an 
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exercise option for enhancing aerobic and anaerobic power in young 
adults. 
Udupa, K. et • al. (2004) made a study "Modulation of 
cardiovascular response to exercise by yoga training". This study reports 
the effects of yoga training on cardiovascular response to exercise and the 
time course of recovery after the exercise. Cardiovascular response to 
exercise was determined by Harvard step test using a platform of 45 cm 
height. The subjects were asked to step up and down the platform at a rate 
of 30/min for a total duration of 5 min or until fatigue, whichever was 
earlier. Heart rate (HR) and blood pressure response to exercise were 
measured in supine position before exercise and at 1, 2, 3, 4, 5, 7 and 10 
minutes after the exercise. Rate-pressure product [RPP = (HR x SP)/100] 
and double product (Do P = HR x MP), which are indices of work done 
by the heart were also calculated. Exercise produced a significant 
increase in HR, systolic pressure, RPP & DoP and a significant decrease 
in diastolic pressure. After two months of yoga training, exercise-induced 
changes in these parameters were significantly reduced. It is concluded 
that after yoga training a given level of exercise leads to a milder 
cardiovascular response, suggesting better exercise tolerance. 
Prasad, K.V. et al. (1994) made a study "Comparison of effects of 
yoga & physical exercise in athletes". The effect of pranayama and, a 
controlled breathing practice, on exercise tests was studied in athletes in 
two phases; sub- maximal and maximal exercise tests. At the end of 
phase I (one year) both the groups (control and experimental) achieved 
significantly higher work rate and reduction in oxygen consumption per 
unit work. There was a significant reduction in blood lactate and an 
increase in P/L ratio in the experimental group, at rest. At the end of 
phase II (two years), the oxygen consumption per unit work was found to 
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be significantly reduced and the work rate significantly increased in the 
experimental group. Blood lactate decreased significantly at rest in the 
experimental group only. Pyruvate and pyruvate- lactate ratio increased 
significantly in both the groups after exercise and at rest in the 
experimental group. The results in both phases showed that the subjects 
who practiced pranayama, and could achieve higher work rates with 
reduced oxygen consumption per unit work and without increase in blood 
lactate levels. The blood lactate levels were significantly low at rest. 
Ray, U. S. et al. (2001) made a study "Effects of yogic asanas and 
physical exercise on body flexibility in middle aged men". A study was 
undertaken to observe any beneficial effect of yogic pracfices during 
training period on the young trainees. 54 trainees of 20-25 years age 
group were divided randomly in two groups i.e. yoga and control group. 
Yoga group (23 males and 5 females) was administered yogic practices 
for the first five months of the course while control group (21 males and 5 
females) did not perform yogic exercises during this period. From the 6th 
to 10th month of training both the groups performed the yogic practices. 
Physiological parameters like heart rate, blood pressure, oral temperature, 
skin temperature in resting condition, responses to maximal and sub 
maximal exercise, body flexibility were recorded. Psychological 
parameters like personality, learning, arithmetic and psychomotor ability, 
mental well being was also recorded. Various parameters were taken 
before and during the 5th and 10th month of training period. Inifially 
there was relatively higher sympathetic activity in both the groups due to 
the new work/training environment but gradually it subsided. Later on at 
the 5th and 10th month, yoga group had relatively lower sympathetic 
activity than the control group. There was improvement in performance at 
sub maximal level of exercise and in anaerobic threshold in the yoga 
group. Shoulder, hip, trunk and neck flexibility improved in the yoga 
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group. There was improvement in various psychological parameters like 
reduction in anxiety and depression and a better mental function after 
yogic practices. 
Yadav, R. K. and Das, S. (2001) made a study "Effect of yogic 
practice on pulmonary functions in young females". During recent years, 
a lot of research work has been done to show the beneficial effects of 
yoga training. The present study was undertaken to assess the effects of 
yogic practice on some pulmonary ftinctions. Sixty healthy young female 
subjects (age group 17-28 yrs.) were selected. They had to do the yogic 
practices daily for about one hour. The observations were recorded by 
MEDSPIROR, in the form of FVC, FEV-1 and PEFR on day-1, after 6 
weeks and 12 weeks of their yogic practice. There was significant 
increase in FVC, FEV-1 and PEFR at the end of 12 weeks. 
Ray, U. S. et al. (2001) made a study "Aerobic capacity and 
perceived exertion after practice of Hatha yogic exercises" Forty men 
from the Indian army (aged 19-23 yr) were administered maximal 
exercise on a bicycle ergo meter in a graded work load protocol. The 
oxygen consumption, carbon dioxide output, pulmonary ventilation, 
respiratory rate, heart rate (HR) etc., at maximal exercise and PE score 
immediately thereafter were recorded. The subjects were divided into two 
equal groups. Twelve subjects dropped out during the course of study. 
One group (yoga, n = 17) practiced Hatha yogic exercises for 1 h every 
morning (6 days in a week) for six months. The other group (PT, n = 11) 
underwent conventional physical exercise training during the same 
period. Both groups participated daily in different games for 1 h in the 
afternoon. In the 7th month, tests for maximal oxygen consumption 
(V02Max) and PE were repeated on both groups of subjects. Absolute 
value of V02Max increased significantly (P < 0.05) in the yoga group 
after 6 months of training. The PE scores after maximal exercise 
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decreased significantly (P < 0.001) in the yoga group after 6 months but 
the PT group showed no change. The practice of Hatha yogic exercises 
along with games helps to improve aerobic capacity like the practice of 
conventional exercises (PT) along with games. The yoga group 
performed better than the PT group in terms of lower PE after exhaustive 
exercise. 
Karambelkar, P. V. et al. (1977) made a study "Effect of short 
term yogic training on serum cholesterol level". For the purpose of this 
study 22 males and females were selected and trained for three weeks in 
yogic physical culture. Pre and post test data made before and after 
training programme. He observed a reduction of mean cholesterol level in 
22 males and females at the end of three weeks training in yogic physical 
culture. The reduction was not significant in the case of females. No 
significant changes were observed in weight, body fat percentage and 
skin fold. 
Patel et, al. (1975) made a study "Determine the effect of yoga and 
bio-feedback on hypertension". 34patients were assigned at random either 
to six weeks of yoga method with bio-feed back or to general relaxation. 
Both groups should a reduction in blood pressure although the decrease 
was significantly greater for the yoga group. The control group was then 
trained in yoga relaxation and their blood pressure feels to that of the 
other group (now used as control). 
Gharote, M. L. and GanguIIy, S.K. (1973) made a study "Effect 
of yogic training on physical fitness". Cardio- vascular fitness plays a 
vital role in the maintenance of proper health and physical fitness. The 
purpose was to determine the effects of long term yogic training program 
on cardio-vascular efficiency. Harvard step test was administered on 
eleven male students and the results of the study indicated that one hour 
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of daily yogic exercises including Pranayam schedule, significantly 
improve cardio-vascular efficiency of the students. 
Nandi, S. and Adhikari, H. (1999) made a study "Effect of 
selected yogic practices on cardio-respiratory endurance of school boys." 
conducted a study on the effect yogic practice on cardio-respiratory 
endurance of school boys. The present study was undertaken on twenty 
male students of Rajagram S.B.Raha institution Bankura. cardio-
respiratory endurance was measured using cooper's 12 minute run/walk 
test. During the experimental period the subjects were given yogic 
exercises for period of eight weeks. The final test was conducted after 
experimental period the data shows a significant improvement in the 
fitness test as a result of yogic practice. 
Khodaskar, A. N. (1977) made a study "Comparative study of 
effects of yogic and non yogic exercises on selected physiological 
variables of Kabaddi players". This study was conducted on 75 male 
Kabaddi players of age groups 18-25 years of local physical education 
training college. The subjects were divided into three groups, (a) 
experimental yogic exercises group (b) Non yogic exercises group and (c) 
control group. Yogic and Non Yogic training programme was given 
respectively to group A and B for six weeks for 30 minutes daily except 
Sundays. All these three groups were being involved in the common 
physical education programme of the college in addition to the 
experimental exercises regularly. The results showed that the training 
based on some yogic exercises had more positive effects compared to 
non-yogic exercises on the elected physiological variables. 
Bhole, M. V. et, al. (1970) conducted a study on "Effect of yoga 
practices on Vital Capacity- A preliminary communication". Vital 
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Capacity was significantly increased from 3399 ml. to 3443 ml. in a 
group of 24 adult's males undergoing training in yogic physical culture 
for three weeks in comparison to the increase from 3095 ml. to 3132 ml. 
in the control group. 
Kulkarni et al. (1997) conducted a study on "Effect of short term 
yoga training programme on Peak Expiratory Rate" the present study was 
conducted on healthy adult males (nl=48) and females (n2=15) between 
the age group of 16-24 years. The Peak Expiratory Flow Rates were 
recorded by Mini Wrights peak flow meter before and after yoga training. 
The training was for the period of 21 days (3 weeks). The results showed 
an increase in the Peak Expiratory Flow Rate after yoga training. 
Santra, P. and Das, S.S. (1999) conducted a study "Effect of 
yogic practices on Asthma". Ten adult chronic asthmatic of age of 
selected yogic practices was planned and administered for a period of one 
year in three phases. The first phase consisted of a total of thirteen asanas 
of which five altogether twenty one yogic and it was administered for six 
months. After completion of the training programme, it was found that 
the number of asthmatic attack was noticeably reduced for all the 
subjects. In the case of attack, the intensity was minding the subject rarely 
any oral medicine. 
Bhole, M. V. and Karambelakar, P. V. (1971-72) made a study 
"Effect of yoga training on vital capacity and breath holding time". A 
study on male students on male students of the summer camp course in 
yoga held for one month in May at Kaivalyadham. The students were 
mostly physical educationists and of an age group between 18 to 50 
years. They were taught twenty asanas, toe yogic breathing practices viz. 
Kapalbhati and Ujjaji. The students practiced for one a half hour every 
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morning for three weeks. After 3 weeks of training vital capacity was 
measured in ml. with empty stomach in the morning on Palmer's six liter 
spiormetre on the other day the breath holding time was noted down in 
seconds with a stop watch. In all 147 students the vital capacity increased 
at the final test rang of the increase was from 50 to 184 ml, average being 
157 ml. for all the batches taken together. 
Gore, M. M. and Gharote ,M.L.(1981) conducted a study on 
"Effect of yogic training on Peak flow Rate". Peak Expiratory flow rate 
was found to increase significantly in 105 males and 30 females at the 
end of 3 weeks of training in yogic physical culture indicating an 
improvement in the ventilator efficiency. 
Yadav, Y. H. (1973) made a study "Yoga for students". Interprets 
to be the control of bio-energy through the respiratory system. According 
to him pranayam is collection of health, lungs, emotion, feeling the 
respiratory system. Some of the benefits of pranayam mentioned are (1) 
better blood circulation (2) increasing lung capacity (3) more oxygenation 
(4) purificafion of blood (5) longevity (6) emotional control (7) mental 
concentration (8) cheerfulness. 
Karambelkar, P. V. Gaungly, S. K. and Moorthy, A. M. (1981) 
made a study "Effect of yogic practices on cholesterol level in females". 
Invesfigated that yogic training helped the females to reduce their 
cholesterol level. Although apparenfly a slight lowering in the mean 
weight and triceps skin fold measurement, these reductions is stafisfically 
non significant relationship was found between weight reductions, triceps 
changes and cholesterol level changes. The present study has confirmed 
that just as in males given even three weeks of yogic programme reduce 
cholesterol significantly in female also. It was also observed in this that 
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the females have generally higher cholesterol than normal. On the whole, 
yogic training the mean cholesterol level significantly. 
Bhole, M. V. et al. (1974) made a study "Effect of yoga practices 
on Vital capacity". 89 measured vital capacity in two groups at males' 
mach and trained them for three weeks. The result should be significant 
increase in vital capacity after yogic training in the experimental group 
when compared control group. 
Wanger, M. A. and Bagchi, B. K. (1996) measured finger 
temperature and finger pulse volume before and after Kapalbhati, Ujjayi 
and Bhastrika Pranayam and reported that ; average finger temperature 
decreases in Ujjayi and Bhastrika only. It showed increases in Kapalbhati. 
The heart rate showed elevation of two beats per minute during Bhastrika 
and 4 beats during Kapalbhati.In non-yogic hyperventilation, the 
elevation was much greater, amounting to increase of 28-32 beats per 
minute.In the same subjects systolic blood pressure increased by 6 mm. 
of hg. During Kapalbhati and decreased slightly during Ujjayi. 
Shenbagavali, A. and vallimurugan, V. (2009) conducted a 
study "Effects of selected yogic exercise and psychological skill training 
on selected psycho-physiological and psycho-motor variables of high 
level participants". Forty five intercollegiate level players, age ranging 
from 18-24 years, from Murthy College of physical education 
coimbature, were selected as subjects at random and were divided in to 
three equal groups namely, psychological skills training group, yogic 
exercise group and control group. Progressive muscular relaxation and 
imagery were given to the psychological skills training and selected yoga 
training group, whereas no training was given to control group. The 
results show a significant difference in cognitive anxiety, somatic 
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anxiety, self confidence, heart rate, hand eye coordination and reaction 
time whereas diastolic blood pressure, systolic blood pressure and body 
temperature showed an insignificant difference. 
Oczenski, W. and Schwarz, S. (2004) conducted a study on "vital 
capacity man oeuvre in general anesthesia", as a telecasts occurs in most 
patients during general anesthesia and may be one of the major cause for 
the development of hypoxemia and nosocomial pneumonia, its prevention 
may be considered as an important objectives in preoperative 
management. The major causative mechanisms are the loss of respiratory 
muscles tone, compression and gas absorption. Vital capacity man 
oeuvres have been proposed as a means to eliminate atelectasis in the vast 
majority of patients and restore normal pulmonary gas exchange during 
general anesthesia, in this review, we describe the pathogensis atelectasis 
in the preoperative period discuss in the light of recent published 
investigations the suitability of the vital capacity man oeuvre as tool 
during general anesthesia. Reviewing the current literature a vital 
capacity man oeuvre general anesthesia may only be useful under specific 
circumstances when mechanical ventilation with a high inspiratory 
fracton of oxygen is required or during cardiac surgery at end of 
cardiopulmonary by pass to reduce the amount of atelecatasis and to 
maintain adequate gas exchange. 
Gore, M. M. (2003) made a study on immediate effect on anulome 
vilom pranayama in four different conditions on eight male volunteers 
who were beginners or fresh students of yoga. Four conditions were 
(l)without kumbhaka as well as time ratio (2)with out kumbhaka but with 
time ratio of 1:2:2, (3) with kumbhaka and time ratio 1:2:2 and (4)with 
kumbhaka and three bandhas and time ratio of 1:2:2 results showed that 
in condition no 1 there was insignificant reduction in blood pressure and 
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increase in pulse rate, in condition no 2 also an increase in systolic blood 
pressure by 8.7mmHg was non significant (p>0.05), where in condition 
no 3 an increase in systolic blood pressure by 5.3mm Hg was significant 
(p<0.05) and in condition no 4 blood pressure increased but not 
significant (p<.10) by 6.8mmHg, marginal increase in pulse rate 3 beats 
per minute was non significant. The increase in blood pressure due to 
practice of kumbhaka , bandhas and specific time ratio was found with in 
the normal range and there fore the traditional technique of anulom, 
viloma pranayama (condition no 3 and no 4 )are physiologically safe, 
even for beginners. 
Tripathi,R. Bhagirathi,S.E. and Pathak,A. (2005). investigated 
the" effect of kapalbhati on vital capacity and positive and negative 
breath holding capacity". 40 male subjects were selected randomly from 
B, P, E, first year class of vidya niketan collage of physical education, 
Bhopal. All together these 40 subjects were categorized in two equal 
groups by random sampling. It was ensured that all of tem were 
medically fit to under go the training for research project. The age of 
subject ranged from 18-21 years. In order to study the effect of kapabhati 
on vital capacity, positive and negative breath holding capacity. The test 
of significant (t'test) was chosen to test the hypothesis and was applied at 
0.5 level of significance. The finding of study showed significant 
improvement in all the selected variables, vital capacity, and positive and 
negative breath holding time as a result of eight weeks training program 
of kapalbhati, hence the hypothesis was accepted. 
Tripathi, U. S. (2004) studied on the effects of a 12 weeks 
physical education and yogic exercise on selected physiological variables 
of mentally retarted students. The variable selected for the study were 
systolic blood pressure, diastolic blood pressure, resting heart rate and 
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maximum breath holding time , in order to study the comparative effect 
of physical education , yoga and programe on selected physiological 
variables, the analysis of co-variance was applied at 0.05 level of 
significance to find out the difference between the adjusted means for 
four groups, critical difference for adjusted final mean was applied on the 
basis of the result, the following conclusions were drawn in case of 
SBP(1042) DBP(0.14) PP(0.08)and MBHC(0.21), the experimental 
treatment groups did not prove experimental treatments proved to be 
superior then the control groups and sequence of the training effect of the 
experimental groups was physical education >yoga> physical education 
and yoga. 
Singh, S. Kyizom, T. Singh, K.P. Tandon, O. P. and Madhu, 
S.V. (2008). studied that " influence of pranayamas and yoga asanas on 
serum insulin, blood glcose and profile in type -2 diabetes" this study was 
conducted on 60 patients of uncomplicated type -2 diabetes ( age 35-60 
years, 1-1110 years duration) were divided in two groups, group 1, N=30 
performed yoga along with the conventional hypoglycemic medicines. 
Duration of this study was 45 days. Basal recordings of blood glucose 
(fasting and post prandial), lipid profile and serum insulin was taken at 
the time of recruitment and the second readings after 45 days. Results 
showed significant improvement in all the biochemical parameters in 
group 1, while group 2 showed significant improvement only few 
parameters, thus suggesting a beneficial effect of yoga regimen on these 
parameters in diabetic patients. 
Amita, S. Prabhakar, S. Manoj. I. And Harmindar, S. (2009) 
made a study on "effect of yoga nindra on blood glucose level in diabetic 
patients" this study was conducted on 41 middle aged, type 2 diabefic 
patients. Who were on oral hypogiycaemic. These pafients were divided 
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in to two groups; A- 20 patients on oral hypoglycaemic witli yoga-
nindra, and B- 21 patients were on oral hypoglycaemic alone. Yoga-
nindra practiced for 30 minutes daily up to 90 days. Patients were 
recorded every 30 days. Results of this study showed that most of the 
symptoms were subsided (p<0.004, significant) and fall of mean blood 
glucose level was significant after 3 months of yoga- nindra. This fall was 
21.3 mg/dl. p<0.0007 (from 159+ 12.7 tol37.7+23.15) in fasting and 
17.95 mg/dl, p= 0.02(form 2555.45+16.85 to237.5+30.54) in post 
pranetial glucose level. Result of this study suggests that subjects on yoga 
nindra with drey regimen had batter control in their fluctuating blood 
glucose and symptoms associate with diabetes. Compared to those were 
on oral hypoglcaemics alone. 
Singh, B.B. and Singh, M. L. (2009) investigated the effect of 
yoga and aerobic on the selected 60 patients suffering from insomnia, 
three groups were randomly assigned there experiment namely, aerobic 
program, yoga program, and combined aerobic program, to analysis the 
data "t test" analysis of variance, and covariance, was computed the 
findings revealed that all three programs were effective in the treatment 
of insomnia. The post hoc analysis of data revealed that aerobic 
programs. The yogic and combined, aerobic and yogic programs are 
almost equally effective in the treatment of insomnia. 
Mahajan A.S. Reedy,K.S. and Sachdeva,U.(1999). studied that 
the effect of yogic life style on lipid status in angina patients and normal 
subjects with risk factor of coronary artery disease. The parameters 
included the body weight estimation of serum cholesterol, triglycerides, 
H D L, L D L and cholesterol H D L ratio. A base line evaluation was 
done and then the angina patients and the risk factor subjects were 
randomly assigned as control (n=41) and investigation (yoga) group (52). 
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Life style advice was given two both groups, an intrigated courase of 
yoga training was given for four days followed by practice at home. 
Serial evaluation of both the groups was done. After fourth, tenth and 
fourteenth weeks' dyslimpidemia was constant feature in all cases. An 
inconsistent pattern of change was observed in control group of angina 
(18) and risk factor subject (n=23) the subject practing yoga showed a 
regular decrease in all lipid parameters expect H D L , the effect of yogic 
life style on some of modifiable explain the preventive and therapeutic 
beneficial effect observed in coronary artery decease. 
Grandjean, P. W. (1996) examined the influence of a work site 
aerobic training program serum lipid and lipoproteins and cardiovascular 
fitness in female employees (ss) from Westinghouse Corporation (college 
station Texas) volunteered for the study. Ss were randomly assigned to 
either an exercise group [EX (n=20)] or control group (n=17) prior to 
training (pre) and following training (post). All ss were measured for 
weight (wt), body composition (% fat) and tested for maximal oxygen 
consumption (vo2 max) pre and post lipid analysis included. Total 
cholesterol (tc), high density lipoprotein cholesterol (hdl-c), low density 
lipoprotein (Idl-c), triglycerides (tgl), following pre testing , the exercise 
group aerobically trained by walking, jogging and cycling at least3 days 
per week for 24 weeks in vo2 max (p<0.0006)and a 2 kg weight loss in 
exercise group (p<0.025) with no change in control group, both exercise 
(ss exhibited a loss in % fat (p<0.0001) and a decrease in Tc (p<0.001) 
and Ldl-c (p<0.0001), no difference were observed between groups or 
over the training period for Vldl-c difference did not reach statistical 
significance (p<0.0625). these results demonstrate that aerobic training by 
females in a worksite fitness program significant improves cardiovascular 
fitness without altering lipids or lipoproteins. 
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Lary, A. (1994) examined the relationship between aerobic dance 
(AD)volume and total H D L cholesterol ratios in 11,826 women 
(m=40.4 years) and assed the effect of potential confounders, such as age, 
smoking, alcohol use, body mass, estrogen use, and physical activity 
other, then aerobic dance, on the aerobic dance - cholesterol association. 
Physical activity was assessed using a questionnaire that measured 
frequency and duration of 21 activities. Blood (venipuncture) was 
analyzed by a certified lab using the enzymatic method, five aerobic 
dance volume categories were formed, aerobic dance 0- aerobic dance 4, 
aerobic dance 0 subject were not involved with aerobic dance. Aerobic 
dance 4 reflected the highest aerobic dance volume. Aerobic dance 0 was 
used as the reference group, high risk was defined as ratios >4.5 risk of 
elevated total / H D L ratios was substantially lower for aerobic dance 4 -
aerobic dance 1 compared to aerobic dance with out control of the 
potential confounding factors (odds ratios : 0.03, 95% CI = 0.20 - 0.40, 
CI - 0.30 - 0.53, 0.56, CI = 0.44 - 0.72, 0.72, CI = 0.53 -.97, 
respectively) after adjusted for all of the potential confounders 
simultaneously, risk remained significantly lower for aerobic dance 4 -
aerobic dance 3 (OR:0.57, CI= 0.33 - 0.99, 0.67, CI=.45 -1.00) 
respectively. Although cause and perct conclusion are not warranted, 
regular aerobic dance seems to be strongly related to favorable 
cholesterol level in women. Women involved in high and moderately 
high volume, aerobic dance appear to be reduced risk unhealthy 
cholesterol level compared to women not involved in aerobic dance. 
SaIdana,Cardose. Hernandez, G. C. Deleon,S. and Zamora, 
G.J. (1995) invesfigated the effects of long term high level physical 
exercise on plasma lipids and lipoproteins. Ninety one young athletes, 70 
males and 21 females, who practiced sports such as running, swimming. 
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rowing, boxing and soccer, were studied. The control group included 101 
healthy subjects, 77 male, 24 females with sedentary life style. The mean 
plasma levels of the total cholesterol [T C (p=0.04)], low density 
lipoprotein cholesterol [L D L -c (p=0.04)] and the atherogenic index 
(p=0.01) were lower, and high density lipoprotein cholesterol [H D L-c 
(p<0.05)] significantly higher in male athletes, then in controls,. Mean 
plasma lipids and compared with their control. The prevalence of 
hypercholesterolemia, hiperglycerodemia and low H D L -C levels, were 
lower in male and female athletes of the five sports disciplines than 
sedentary controls. However only hypercholesterolemia (p<0.05) and the 
atherogenic index (p<0.01) were statistically different. The results, 
consictent with data previously published, show that low plasma levels of 
TG and high levels of H D L -C characterizes the athletes who practice 
an aerobic physical activity, additionally, in male athlete we found that 
long- term exercise appears to reduce L D L- C plasma levels. These 
latter findings agree with most, but not all, students in the literature. They 
conclude that athlete's have lipid profile that they may be proactive 
against the development of atherosclerosis. 
Suter, E. and Hawes, M.R. (1993) studied the relationship of 
physical activity, body fat, diet and blood lipid profile in youths of 10 -15 
years. Blood lipid profile was examined in 39 boys and 58 girls aged 10 -
15 years. It was concluded that the association between beneficial 
lifestyle habits and blood profile generally described in adult are already 
evident in children over years; promotion of physical activity at 
adolescent age seems to be warranted. 
Shaver, L. G. (1981) found out that endurance training tends to 
lower the resting heart rate (Brady cardia) for instance resting heart rates 
in highly trained athletes may be as low or lower than 40-45 beats per 
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minutes on the other hand. In healthy but untrained subjects resting heart 
rates may be as high as 90to 100 beats per minute, thus the trained subject 
is generally characterized as having a low resting heart rate the untrained 
as a high resting heart rate. 
Egoroff, A. (1924) studied that changes taking place in the white 
blood cells as a result of exercise may be divided in to three groups. 
1- lymphocytic phase, characterized by an increase in lymphocytes up 
to 55%. It appears after exercise of short duration. 
2- Neutrophilic phase, characterized by an increase in neutrophils 
some times to 78%. This phase usually followes the first, usually 
develops during exercise requiring a considerable amount of 
energy. 
3- Intoxication phase, which is sub divided in to, regenerative types. 
The regenerative is merely a higher degree of the neutrophilic 
phase. The neturophlics may rise 90%), the lymphocytes may drop 
5%), iosinophiles disappear entirely. This type develops after 
exercise of high intensity, the degenerative type has marked drop in 
the total number of white blood cells. 
Shrivastava, A. and Swapana, A. M.(2005) assessed the health 
benefits of one month yoga training in first year untrained male MBBS, 
students. By calculating BMI and caloric intake they assessed the 
nutritional status, 14% underweight (BMI 17 +0.9) and 8%) overweight 
(BMI 27.9+1.84) attained normal weight following training. The calorie 
intake showed significant improvement (p<0.05). The health status scores 
(CMI) obtained after practice (76.94+5.48) showed significant (0.001) 
reduction as compared to pre training score (98.0+19.7). Indian version of 
taylor's modified MAS and weschler adult performance intelligence scale 
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used. The study reveled a significant reduction in anxiety scores 
following training (31.74+7.32) as compared to score (37.82+16.85) 
before training performance. Performance IQ score improved 
significantly (p<0.001). The training significantly improved the fallowing 
of general well being, physical and mental efficiency, confidence, and 
coping ability of the participants as assessed by a subjective well being 
inventory. 
Kenyon, G. S. (1961) selected sixteen college students who 
underwent eight treadmill exercises, varying in intensity and duration. 
Peripheral blood samples were obtained before and after exercise. The 
data suggested that treadmill exercise elicited eosinopenia within broad 
limits exercise eosinopenia was proportional to work. A short period of 
physical training had no effect on the number, of eosinophils in the 
peripheral circulation or the esoinophils response to exercise. Adaptation 
to exercise was unrelated to the circulasatory aosinophils the degree of 
exercise eosinopenia. 
Stephens, M. (1976) studied the effect of isotonic and isometric 
exercise on selected physiological variable in which hemoglobin 
concentration was not observed under exercise conditions, but isotonic 
conditions resulted in greater hemoglobin concentration than isometric. 
Krebs, Paul, S. Scally, Brain,C. and Einkgraf, Stephen, A. 
(1983) selected 36 male volunteers to investigate the effect of marathon 
running on the 20 blood parameters. Red blood corpuscles was one of the 
variables studied pre- marathon test done at the race site within one hour 
of the start of the race. Post marathon test were taken with 15 minute of 
the race completion. The analysis of data revealed a significant increase 
at .05 levels in the concentration of red blood corpuscles in the blood. 
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Uppal, A. K. (1986) studied the hematological response to graded 
exercise in males belonging to high and low fitness group. Twenty 
students of both groups were at random using a table of random numbers 
to serve as subject for the study. The subjects belonging to both the high 
and low fitness group were tested in few selected hematological 
variables. The exercise stress for both grades of exercise was provided 
with the help of electrical ergometer. The stimulus volume was fixed at 
five minutes which was kept constant for both the exercise conditions. A 
significant change was observed in red blood cells as a result of 
application of sub maximumal load as compared to the change brought 
about by inter- mediate load and resting condition. The difference in the 
means of resting condition and inter- mediate load was not found 
statistically significant in this variable, in the case of low fitness group, 
both the inter mediate and sub maximal loads produced a significant 
change in the red blood cells as compared to the resting condition. 
Panny, CD. (1982) have pointed out that the role of exercise 
(especially running) in raising the level of H D L - cholesterol has 
received considerable attention over the past few years and is presently 
being researched in various laborites through out the world. 
Epidemiologic research indicates that a vigorous exercise program may 
bring about an increased level of H D L-cholesterol in young and middle 
aged men. While at the same time, exercise appears to bring about minor, 
if any decrease in total serum cholesterol levels. 
Tooth, M. J. Gardner, A. W. and Poehlmon, E. T. (1995) 
investigated difference in resting metabolic rate ( r.m.r) and 
cardiovascular disease risk factor s among 86 middle -aged men (36 to 
59)years classified as resistance trained [R,T(n=19) aerobic trained [A 
T,(n=37) ] or untrained [U T,(n= 30)] according to habitual exercise 
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patterns, r m r body composition, body fat distribution, systolic blood 
pressure, maximum aerobic capacity, plasma lipid levels, and fasting 
level of insulin, glucose and thyroid hormones were measured, we found 
that r m r adjusted for difference in fat- free mass, showed a tendency to 
be greater in aerobic trained mean as compared with resistance trained 
mean(p=0.99) and was greater in aerobic trained mean as compared with 
untrained mean (p<0.05).no difference in r m r were noted between 
resistance trained and untrained mean, untrained mean had higher values 
for total cholesterol, triglycerides, low density lipoprotein cholesterol(L D 
L-C)and the insulin to glucose ratio and lower values for high density 
lipoprotein (HDL -C) all p<0.1 as compared with resistance trained and 
aerobic trained mean, where as no difference in these variables were 
noted between resistance trained and aerobic trained men. Diastolic 
blood pressure was lower in resistance trained men as compared with 
both aerobic trained and untrained men. Stepwise regression analysis 
showed that variation in body fatness accounted for the greatest variations 
in fasting lipid profile, blood pressure and the insulin to glucose ratio 
among groups. 
Young, D. R. (1993) opined that aerobic exercise training studies 
involving volunteers generally on an improved cardiovascular risk factor 
profile. Little is known, however, about associations between physical 
activities to evaluate functional fitness. Normally flexibility, agility, 
strength, and endurance, were affected positively by the exercise program 
(all p<0.1). Adjusting for preprocess by means of analysis of covariance 
revealed a significant difference between the groups psychological 
wellbeing, which favors the exercise (p=.012) after 12 months, back pain 
reported by exercise was lower than reported by control groups (p=.740). 
These results suggested then after 12 months exercising can produce a 
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significant increase above initial levels in the functional fitness. Wellbing 
and self-pereived health of osteopenic women. Intensity of back pain can 
also be lowered by exercise. The exercise program succeed in stabilizing 
spinal BMD but had no effect on femoral BMD. 
Milton, G. C. (1967) selected 463 collage males and studied the 
effect of three program of distance running and an isometric exercise 
program on the development of cardio-vascular efficiency. The subject 
trained four days a week, either running 10, 20 or 30 minutes each 
session, or with isometric exercise and no running. All the four groups 
made significant gains in cardio-vascular efficiency. The three running 
groups improved more then the isometric group but with no difference 
among three group, although running was superior to isometric exercise. 
The amount of running showed no relation to cardiovascular endurance. 
Krishanan, A. (1971) made a study effect of selected bhartiyam 
exercise and yogic exercise on physiological variables among school 
boys he observed that due to selected bhartiyama exercise and yogic 
practice pulse rate was decreased significantly and breath holding time, 
cardiovascular efficiency and vital capacity improved significantly. 
Counsilman, J. E. (1977) in a study on swimmers during five 
consecutive summers (1960-1964) noted a statistical rise in the number of 
red blood cells of the blood, as a result of six weeks training in over 50% 
of the performance time slightly favorable the swimmers who had 
experienced a rise in their red blood cells counts. 
Johnson and Burkirke (1973) mentioned about the changes in the 
respiratory responses to exercise during training. The changes were 
progressive and four to six weeks were regarded as adequate to read 
maximum efficiency 'changes in pulmonary ventilation for minute were 
associated with a decrease in rate and an increase in depth of breathing 
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(increase vital capacity). In the trained subjects, even at rest the depth of 
breathing was found to be greater and the respiratory rate should s lowed 
a decrease from even twenty to about eight breaths per minute. 
Singh,Baljeet. Dolly. Kewal Krishan, Dhaiya,rajesh. And 
Singh, Mahendra.(2004). Conducted a study with the aim to find out the 
effect of yogic asana on physical fitness of college level players in 
relation to sports performance, for this purpose 80 female players of 
different games were taken as a sample these 80 players further divided in 
to two groups of 40 each. One group was given the training of selected 
asanas for twelve weeks and the other group was kept controlled. Result 
show that regular practices of yogaasanas improved some of the physical 
fitness components, but others hand no effect of it. 
Stec, K. and Choudhary, R. (2009).made a study on "The effect 
of dynamic suryanamaskar on negative breath holding capacity of 
physical education students." 20 male subjects were selected from 
department of physical education at Banaras Hindu university.dynamic 
surayanamaskar was considered the independent variable and negative 
breath holding capacity was considered the dependent variable, the 
repeated measures design was used for this study. Only one group of 20 
students was created, test were created equal intervals of two weeks. The 
tests started four weeks prior to the dynamic suryanamaskar treatment 
and took place every two weeks thereafter, for a total of, three times. 
Tests took place every two weeks during the treatment and after the 
completion of the treatment, they were continued for the following four 
weeks period, to determine the effect of dynamic suryanamaskar on 
physiological and anthropometric variables of selected students. One way 
ANOVA was used at .05 level of significance. In relafion to negative 
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breath holding capacity, a significant (p<.05) effect of dynamic 
suryanamaskar was found. 
Danucalov, M.A. (2008) made a study on "Cardiorespiratory and 
metabolic changes during yoga sessions: the effects of respiratory 
exercises and meditation practices.'The novelty of this study was to 
investigate the changes in cardiorespiratory and metabolic intensity 
brought about by the practice of pranayamas (breathing exercises of 
yoga) and meditation during the same hatha-yoga session. The technique 
applied was the one advocated by the hatha-yoga system. Nine yoga 
instructors-five females and four males, mean age of 44+/-11, 6, were 
subjected to analysis of the gases expired during three distinct periods of 
30 min: rest, respiratory exercises and meditative practice. A metabolic 
open circuit computerized system was applied (VO2000, MedGraphics-
USA). The oxygen uptake (V0(2)) and the carbon dioxide output 
(VC0(2)) were statistically different (P <or= 0.05) during meditation and 
pranayama practices when compared with rest. The heart rate also 
suffered relevant reductions when results at rest were compared with 
those during meditation. A smaller proportion of lipids was metabolized 
during meditation practice compared with rest. The results suggest that 
the meditation used in this study reduces the metabolic rate whereas the 
specific pranayama technique in this study increases it when compared 
with the rest state. 
Gordon, L. A. et, al. (2008) conducted a study on "Effect of 
exercise therapy on lipid profile and oxidative stress indicators in patients 
with type 2 diabetes". This study investigated the impact of Hatha yoga 
and convenfional physical training (PT) exercise regimens on 
biochemical, oxidative stress indicators and oxidant status in patients with 
type 2 diabetes. This prospecfive randomized study consisted of 77 type 2 
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diabetic patients in the Hatha yoga exercise group that were matched with 
a similar number of type 2 diabetic patients in the conventional PT 
exercise and control groups. Biochemical parameters such as fasting 
blood glucose (FBG), serum total cholesterol (TC), triglycerides, low-
density lipoprotein (LDL), very low-density lipoproteins (VLDL) and 
high-density lipoprotein (HDL) were determined at baseline and at two 
consecutive three monthly intervals. The oxidative stress indicators 
(malondialdehyde - MDA, protein oxidation - POX, phospholipase A2 -
PLA2 activity) and oxidative status [superoxide dismutase (SOD) and 
catalase activities] were measured. The concentrations of FBG in the 
Hatha yoga and conventional PT exercise groups after six months 
decreased by 29.48% and 27.43% respectively (P < 0.0001) and there was 
a significant reduction in serum TC in both groups (P < 0.0001). The 
concentrations of VLDL in the managed groups after six months differed 
significantly from baseline values (P = 0.036). Lipid peroxidation as 
indicated by MDA significantly decreased by 19.9% and 18.1% in the 
Hatha yoga and conventional PT exercise groups respectively (P < 
0.0001); whilst the activity of SOD significantly increased by 24.08%) and 
20.18% respectively (P = 0.031). There was no significant difference in 
the baseline and 6 months activities of PLA2 and catalase after six 
months although the latter increased by 13.68% and 13.19%) in the Hatha 
yoga and conventional PT exercise groups respectively (P = 0.144). The 
study demonstrate the efficacy of Hatha yoga exercise on fasting blood 
glucose, lipid profile, oxidative stress markers and antioxidant status in 
patients with type 2 diabetes and suggest that Hatha yoga exercise and 
conventional PT exercise may have therapeutic preventative and 
protective effects on diabetes mellitus by decreasing oxidative stress and 
improving antioxidant status 
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Alyson Ross, and Sue Thomas (2010).made a study "The Health 
Benefits of Yoga and Exercise: A Review of Comparison Studies."A 
growing body of evidence supports the belief that yoga benefits physical 
and mental health via down-regulation of the hypothalamic-pituitary-
adrenal (HPA) axis and the sympathetic nervous system (SNS). The 
purpose of this article is to provide a scholarly review of the literature 
regarding research studies comparing the effects of yoga and exercise on 
a variety of health outcomes and health conditions. Using Pub Med® and 
the key word "yoga," a comprehensive search of the research literature 
from core scientific and nursing journals yielded 81 studies that met 
inclusion criteria. These studies subsequently were classified as 
uncontrolled («=30), wait list controlled («=16), or comparison («=35). 
The most common comparison intervention («=10) involved exercise. 
These studies were included in this review. In the studies reviewed, yoga 
interventions appeared to be equal or superior to exercise in nearly every 
outcome measured except those involving physical fitness. The studies 
comparing the effects of yoga and exercise seem to indicate that, in both 
healthy and diseased populations; yoga may be as effective as or better 
than exercise at improving a variety of health-related outcome measures. 
Future clinical trials are needed to examine the distinctions between 
exercise and yoga, particularly how the two modalities may differ in their 
effects on the SNS/HPA axis. Additional studies using rigorous 
methodologies are needed to examine the health benefits of the various 
types of yoga. 
Brown, R.P. and Gerbarg, P.L.(2009) made a study on, "Yoga 
breathing, meditation, and longevity". Yoga breathing is an important 
part of health and spiritual practices in Indo-Tibetan traditions. 
Considered fundamental for the development of physical well-being, 
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meditation, awareness, and enlightenment, it is both a form of meditation 
in itself and a preparation for deep meditation. Yoga breathing 
(pranayama) can rapidly bring the mind to the present moment and 
reduce stress. In this paper, we review data indicating how breath work 
can affect longevity mechanisms in some ways that overlap with 
meditation and in other ways that are different from, but that 
synergistically enhance, the effects of meditation. We also provide 
clinical evidence for the use of yoga breathing in the treatment of 
depression, anxiety, post-traumatic stress disorder, and for victims of 
mass disasters. By inducing stress resilience, breath work enables us to 
rapidly and compassionately relieve many forms of suffering. 
Cade, W. T. et, al. (2010) "Yoga lifestyle intervention reduces 
blood pressure in HIV-infected adults with cardiovascular disease risk 
factors". Sixty HIV-infected adults with mild-moderate CVD risk were 
assigned to 20 weeks of supervised yoga practice or standard of care 
treatment. Baseline and week 20 measures were: 2-h oral glucose 
tolerance test with insulin monitoring, body composition, fasting serum 
lipid/lipoprotein profile, resting blood pressures, CD4 T-cell count and 
plasma HIV RNA, and the Medical Outcomes Study Short Form (SF)-36 
health-related QOL inventory. Resting systolic and diastolic blood 
pressures improved more (P=0.04) in the yoga group (-5 +/- 2 and -3 +/-
1 mmHg, respectively) than in the standard of care group (+1 +/- 2 and+2 
+/- 2 mmHg, respectively). However, there was no greater reduction in 
body weight, fat mass or proatherogenic lipids, or improvements in 
glucose tolerance or overall QOL after yoga. Immune and virological 
status was not adversely affected. Among traditional lifestyle 
modifications, yoga is a low-cost, simple to administer, non-
pharmacological, popular behavioral intervention th^t can lower blood 
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pressure in pre-hypertensive HIV-infected adults with mild-moderate 
CVD risk factors. 
Ray, U. S. et, al. (2001).made a studied on, "Effect of yogic 
exercises on physical and mental health of young fellowship course 
trainees". A study was undertaken to observe any beneficial effect of 
yogic practices during training period on the young trainees. 54 trainees 
of 20-25 years age group were divided randomly in two groups i.e. yoga 
and control group. Yoga group (23 males and 5 females) was 
administered yogic practices for the first five months of the course while 
control group (21 males and 5 females) did not perform yogic exercises 
during this period. From the 6th to 10th month of training both the groups 
performed the yogic practices. Physiological parameters like heart rate, 
blood pressure, oral temperature, skin temperature in resting condition, 
responses to maximal and sub-maximal exercise, body flexibility were 
recorded. Psychological parameters like personality, learning, arithmetic 
and psychomotor ability, mental wellbeing were also recorded. Various 
parameters were taken before and during the 5th and 10th month of 
training period. Initially there was relatively higher sympathetic activity 
in both the groups due to the new work/training environment but 
gradually it subsided. Later on at the 5th and 10th month, yoga group had 
relatively lower sympathetic activity than the control group. There was 
improvement in performance at sub-maximal level of exercise and in 
anaerobic threshold in the yoga group. Shoulder, hip, trunk and neck 
flexibility improved in the yoga group. There was improvement in 
various psychological parameters like reduction in anxiety and depression 
and a better mental function after yogic practices. 
MacKinnon, L.T. (2000) conducted a study on, "Overtraining 
effects on immunity and performance in athletes". Overtraining is a 
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process of excessive exercise training in high-performance athletes that 
may lead to overtraining syndrome. Overtraining syndrome is a 
neuroendocrine disorder characterized by poor performance in 
competition, inability to maintain training loads, persistent fatigue, 
reduced catecholamine excretion, frequent illness, disturbed sleep and 
alterations in mood state. Although high-performance athletes are 
generally not clinically immune deficient, there is evidence that several 
immune parameters are suppressed during prolonged periods of intense 
exercise training. These include decreases in neutrophil function, serum 
and salivary immunoglobulin concentrations and natural killer cell 
number and possibly cytotoxic activity in peripheral blood. Moreover, the 
incidence of symptoms of upper respiratory tract infection increases 
during periods of endurance training. However, all of these changes 
appear to result from prolonged periods of intense exercise training, 
rather than from the effects of overtraining syndrome itself. At present, 
there is no single objective marker to identify overtraining syndrome. It is 
best identified by a combination of markers, such as decreases in urinary 
nor-epinephrine output, maximal heart rate and blood lactate levels, 
impaired sport performance and work output at 110% of individual 
anaerobic threshold, and daily self-analysis by the athlete (e.g. high 
fatigue and stress ratings). The mechanisms underlying overtraining 
syndrome have not been clearly identified, but are likely to involve 
autonomic dysfunction and possibly increased cytokine production 
resulting from the physical stress of intense daily training with inadequate 
recovery. 
Sisodia, A. and Tomar, S.S. (2009).conduct a study on," effect of 
anuloma viloma pranayama on selected respiratory variables". 30 male 
students was selected For the purpose of the study, 15 students in each 
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group (experimental &control) with the purpose to investigate the effect 
of anuloma viloma pranayama on selected respiratory variables. The 
selected respiratory variables were vital capacity, peak flow rate, positive 
breath holding time& negative breath holding time. Analysis of co-
variance (ANCOVA) was employed at 0.05 level of significance. On the 
basis of results, the following conclusion were drawn: significance 
improvement were found in relation to vital capacity (189.37), peak flow 
rate (13.44) &negative breath holding time (47.17). no significance effect 
was found on male students in relation to positive breath holding 
time( 1.042). 
Krishan, K.and Sharma,S. K.(2009).Made a study, "effect of 
yogic practices and callisthenic exercise on resting pulse rate variable of 
secondary school boys". The objective of this research was to study the 
effect of yogic pracfices and callisthenic exercise on resting pulse rate 
variable of secondary school boys in Hamirpur district of U.P., total 120 
boys (40 yogic practice,40 callisthenic, 40 control,) were selected. And 
pre test was taken for all groups. Six week training of yogic practices, and 
callisthenic exercise was given to respective groups. A post test was taken 
after six week of training. Analysis of variance was applied to compare 
the four groups, for their heart, rate response pattern, and scheffe's post 
hoc test was applied to find out the superiority of the group, the result of 
the study indicated that resting pulse rate of yogic practices group was 
better than the other two groups. 
Ghose, S. K. (2003).Made a study, "effects of physical exercises, 
yogic pracfices and their combined training on selected physiological 
variables among high school boys. For the purpose of the study sixty 
subjects, age ranged from 13-15 years, were randomly divided in to four 
groups of equal number; physical exercise group, yogic pracfices group, 
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combined group and the control group. The experimental groups 
underwent 12 weeks treatment programme. Both pre-test and post-test 
were made for the collection of data. The data collection was made on the 
selected physiological variables, namely, pulse rate, respiratory rate, 
breath- holding time and mean arterial pressure. The result of analysis of 
covariance (ANCOVA) followed by the scheffe's test showed significant 
decrease in all the groups except control group. Between combined 
group, physical exercise group and control group. A significant difference 
in paired adjusted final mean is seen. But there was no significant 
difference in pulse rate in control group when compared with the physical 
exercise group. 
Mishra, S.R., Tripathi, P.K., And Bera, T. K., (2003) conducted 
a study on "Cardiac efficiency of long distance runners and yoga 
practitioners." for the purpose of the study cardiac efficiency of 12o male 
students, in age ranged 16 to 17 years, from the Aggarsain Public 
School, Kurukeshetra, Haryana , was tested through Harvard step test. 
The students were divided in to three equally matched groups, long 
distance runner, yoga group, control group; duration of the experimental 
period was 6- month that was divided into two sessions of three months 
each. Result of 2 X 3 factorial ANOVA revealed that yoga practitioner 
had higher cardiac efficiency than long distance runners. 
NandijS., Adhikari, H., and Bera, T.K.,(2004) Research reports 
reveal that lifestyle affects overall health in deteriorating cardio 
respiratory function of today's school students. The present investigation 
was therefore, undertaken to study the Effects of aerobic exercise, yogic 
practice and the combination of both on cardio-respiratory endurance. 
Eighty school boys (9'*^  &10* grades) were randomly selected and then 
subdivided into four equal groups (n=20) in each group. Three training 
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programme viz. aerobic exercise, yogic practice, and combination of 
both, were randomly allotted to three groups, where the remaining one 
group studied as the control group. The performances on cooper's test (12 
minutes run &walk test) of all the groups were recorded before and after 
the 12 weeks training programmes. Result of ANCOVA reveals that the 
aerobic exercise group showed the greater cardio respiratory endurance 
ability. However the yogic practices as well as combination of both also 
have significant improvement on the development of cardio respiratory 
endurance. 
Michishita, R. Shono, N. Inoue, T. Tsuruta, T. Node, K. (2010) 
made a study on Effect of exercise therapy on monocyte and neutrophil 
counts in overweight women. This study aimed to test the hypothesis that 
endurance aerobic exercise training has cardiovascular protective effects as 
a result of inhibiting inflammatory processes Forty-two overweight women 
[age, 53.4 +/- 9.8 years; body mass index (BMI), 28.0 +/- 2.8] received 
electric bicycle ergo meter exercise therapy at the lactate threshold 
intensity for 30 to 60 minutes per day, 1 to 6 times per week for 6 weeks. 
The exercise training was performed within the possible load (exercise 
duration and frequency) for each subject. Leukocyte, monocyte, and 
neutrophil counts significantly decreased after the exercise therapy (P < 
0.05). In simple regression analysis, percent changes in monocyte and 
neutrophil counts were correlated with percent changes in fasting 
triglyceride levels, insulin sensitivity index, BMI, and maximal oxygen 
uptake (V02max). In stepwise multiple regression analysis, the percent 
change in monocyte counts was associated with percent changes in fasting 
triglyceride and V02max (r = 0.368, P < 0.001), and the percent change in 
neutrophil counts was associated with percent changes in insulin sensitivity 
index and BMI (r = 0.292, P < 0.001). Endurance aerobic exercise training 
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can influence some inflammatory processes. Furthermore, increased 
aerobic capacity may be anti-inflammatory and have cardiovascular 
protective effects in overweight women. 
Gopal, A. Mondal, S. Gandhi, A. Arora, S. Bhattacharjee, J. 
(2011) made a study Effect of integrated yoga practices on immune 
responses in examination stress - A preliminary study. The study was 
carried out on sixty first-year MBBS students randomly assigned to yoga 
group and control group (30 each). The yoga group underwent integrated 
yoga practices for 35 minutes daily in the presence of trained yoga 
teacher for 12 weeks. Control group did not undergo any kind of yoga 
practice or stress management. Physiological parameters like heart rate, 
respiratory rate, and blood pressure were measured. Global Assessment 
of Recent Stress Scale and Spielbergers State Anxiety score were 
assessed at baseline and during the examination. Serum Cortisol levels, 
IL-4, and IFN-y levels were determined by enzyme-linked 
immunosorbent assay technique. In the yoga group, no significant 
difference was observed in physiological parameters during the 
examination stress, whereas in the control group, a significant increase 
was observed. Likewise, the indicators of psychological stress showed 
highly significant difference in control group compared with significant 
difference in yoga group. During the examination, the increase in serum 
cortical and decrease in serum IFN-y in yoga group was less significant 
(P<0.01) than in the control group (i'<0.001). Both the groups 
demonstrated an increase in serum IL-4 levels, the changes being 
insignificant for the duration of the study. Yoga resists the autonomic 
changes and impairment of cellular immunity seen in examination stress 
Danilo, F. Santaella, Cesar, R. S. Devesa, Marcos, R. Rojo, 
Marcelo, B. P. Amato, Luciano, F. Drager, Karina R. Casali, Nicola, 
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Montano, Geraldo, Lorenzi-Filho (2011) Conducted a study with the 
aim of Yoga respiratory training improves respiratory function and 
cardiac sympathovagal balance in elderly subjects: a randomised 
controlled trial. Since ageing is associated with a decline in pulmonary 
function, heart rate variability and spontaneous baroreflex, and recent 
studies suggest that yoga respiratory exercises may improve respiratory 
and cardiovascular function, we hypothesised that yoga respiratory 
training may improve respiratory function and cardiac autonomic 
modulation in healthy elderly subjects. 76 healthy elderly subjects were 
enrolled in a randomised control trial in Brazil and 29 completed the 
study (age 68±6 years, 34% males, body mass index 25±3 kg/m ). 
Subjects were randomised into a 4-month training program 
(2 classes/week plus home exercises) of either stretching (control, n=14) 
or respiratory exercises (yoga, n=15). Yoga respiratory exercises 
(Bhastrika) consisted of rapid forced expirations followed by inspiration 
through the right nostril, inspiratory apnoea with generation of 
intrathoracic negative pressure, and expiration through the left nostril. 
Pulmonary fiinction, maximum expiratory and inspiratory pressures 
(PEmax and PImax, respectively), heart rate variability and blood pressure 
variability for spontaneous baroreflex determination were determined at 
baseline and after 4 months.Subjects in both groups had similar 
demographic parameters. Physiological variables did not change after 
4 months in the control group. However, in the yoga group, there were 
significant increases in PEmax (34%, p<0.0001) and PImax (26%), 
p<0.0001) and a significant decrease in the low frequency component (a 
marker of cardiac sympathetic modulation) and low frequency/high 
frequency ratio (marker of sympathovagal balance) of heart rate 
variability (40%), p<0.001). Spontaneous baroreflex did not change, and 
quality of life only marginally increased in the yoga group. Respiratory 
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yoga training may be beneficial for the elderly healthy population by 
improving respiratory function and sympathovagal balance. 
Hala Nabil Yahiya(2010) The research aims to identify the effect 
of Hatha Yoga exercises on some physiological and psychological 
variables and the level of performances in judo Researcher used the 
experimental group , using design for one group by the pre and post 
measurement, the size of research sample (30) student from judo students 
who are in the third year of Faculty of Physical Education and measure 
some physiological variables like (pulse rate, blood pressure, systolic and 
, vital capacity, duration of selfhiding) and some psychological variables 
like (the ability to relax - muscular tension - focus attention). Student-1 
test were used for the analyzing the data .The researcher 
Recommendations with Use Hatha Yoga exercises because of its clear 
and positive impact on improving the psychological and physiological 
variables and skill, encourage female students to the practice of sports 
activities in general, to alleviate the pressures of life. 
Madanmohan, Kaviraja Udupa, A.B. Bhavanani, P. 
Vijayalakshmi and A. Surendiran (2005) made a study on the effect of 
slow and fast pranayams on reaction time and cardiorespiratory variables, 
they planned to undertake a comparative study of the effect of short term 
(three weeks) training in savitri (slow breathing) and bhastrika (fast 
breathing) pranayams on respiratory pressures and endurance, reaction 
time, blood pressure, heart rate, rate-pressure product and double product. 
Thirty student volunteers were divided into two groups of fifteen each. 
Group I was given training in savitri pranayam that involves slow, 
rhythmic, and deep breathing. Group II was given training in bhastrika 
pranayam, which is bellows-type rapid and deep breathing. Parameters 
were measured before and after three week training period. Savitri 
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pranayam produced a significant increase in respiratory pressures and 
respiratory endurance. In both the groups, there was an appreciable but 
statistically insignificant shortening of reaction time. Heart rate, rate-
pressure product and double product decreased in savitri pranayam group 
but increased significantly in bhastrika group. It is concluded that 
different types of pranayams produce different physiological responses in 
normal young volunteers. 
Paranamik,T.N.,Sharma,.D. P., Singh, A.(2010) made a study, 
the main purpose of the study was to investigate the effect of yogic 
practices(asana & pranayama) on selected physiological variables &BMI. 
For the purpose of this study 45 students were randomly selected at Noida 
college physical education, Dadari, from Bachelor of physical education. 
There after they have been randomly distributed in to three groups of 15 
each, (control group, asanas group, pranayama group,) the result oft test 
revealed after 42 days specific yogic practices programme has been 
concluded that vital capacity, positive breath holding time, negative 
breath holding time, resting pulse rate, peak flow ratio & BMI, has been 
found significant at 0.05 level. Where as systolic blood pressure, and 
diastolic blood pressure, was found to be insignificant. In the light of the 
same scholar conclude that a yogic practices place positive role in 
appraisal of physiological variables & above mentioned BMI. 
Lega, S.(2010) made a study on the effects of yoga training on 
cardio-respiratory functionOn school children. During the surya namaskar 
the muscle of entire body experience stretch and pressure alternately and 
therefore it is said to give more benefits with less expenditure time. Yogic 
life style, yogic diet, yogic attitudes, and various yogic practices help man 
to strengthen his body and mind and develop positive health.30 healthy 
students were recruited for the present study .the subjects were randomly 
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divided into the yoga, surya namaskar, and control group 10 each. The 
subjects did yogasana and surya namaskar daily 30-40 minutes for total 
duration of 4 months. The subjects of control group did not receive any 
training and attend school as usual during the period of the study. Height, 
weight, body mass index, heart rate, systolic blood pressure, diastolic 
blood pressure, isometric hand grip strength, endurance time for 33% of 
IHG and cardiovascular response to exercise were measured. The data 
was analyzed by using paired t test to compare the pre and post training 
values of each group. Body weight as well as BMI of the yoga and surya 
namaskar group increased significantly. There was a statically significant 
increase in IHG and endurance in both groups the yoga training of four 
months also improved the ability of cardiovascular system to withstand 
stressful stimuli. 
Yaduvanshi, S. and Mishra, D. (2011) studied the effect of 
suryanamaskar on selected physiological variables of challenge learners. 
For the purpose of this study thirty hearing impaired students age ranged 
9-14 years were selected from BGC School for hearing impaired, and 
Navvani Vidhyalaya, Badhir bachcho ke liye in varanasi. Heart rate, 
respiratory rate, cardiovascular endurance, was measured before and after 
the training programme of 12 weeks, t- Test was applied to find out the 
effect of suryanamaskar on selected physiological variables of challenge 
learners. The level of significance was 0.05 on the basis of finding it can 
be concluded that heart rate and respiratory rate of challenge learners was 
significantly improved and there was no significant difference was found 
on cardiovascular endurance. 
Acharya, B.K., Upadhyay, A.K., Upadhyay, R.T., and Kumar, 
A., (2010) made a study with the aim to find out the Effect 
of Pranayama (voluntary regulated breathing) and Yogasana (yoga 
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postures) on lipid profile in normal healthy junior footballers.and for the 
purpose of this study Twenty male junior footballers younger than 15 
years of age, belonging to the Mohun Bagan Athletic Club, Kolkata, were 
selected at Haridwar. They had to play in a Football Cup organized in UK 
and they were here to practice yoga sequences taught by Swami 
Ramdevji. They were of age 14.65±0.58 years and none of them had a 
history of lipid metabolism disorders. All the footballers were healthy 
with no history of smoking or alcohol consumption. The scope and 
objectives of the present study were explained to the subjects and their 
written consent was obtained for participation in the study. The 
institutional ethical committee had approved the study protocol and 
design. The subjects were asked to follow their routine diet and exercise 
pattern during the period of study. None of the subjects were exposed 
to yogic practices before this yoga training session. There was a 
significant reduction in the levels of serum cholesterol, Low-density 
lipoprotein (LDL) cholesterol, serum triglycerides, and very-low-density 
lipoprotein (VLDL)-cholesterol at the end of the yoga session. The results 
indicated that the fasting blood sugar (FBS) level was positively elevated 
in junior footballers. This demonstrated that Pranayama 
and Yogasana were helpful in regulating sugar level also. 
Kasundra, P. M. Thumar, P.B. and Mungra, J.D. (2010)The 
objective of the study was to assess the impact of Pranayama training on 
selected components of blood. For the present study subject selected were 
students of Bachelor of Arts studying in Mahadev Desai Gram Seva 
Mahavidyalaya. Randomly 30 students were selected for the study and 
then subjects was divided into two equal groups randomly consisting of 
15 subjects each belonging to one experimental (Group A) and one 
control group (Group B). Group A were exposed to Pranayama and group 
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B was control group. Experimental group participated in Pranayama 
training for eight weeks. The variables and test items selected for the 
present study were cholesterol, blood glucose, hemoglobin, WBC, RBC, 
platelets. For analyzing the data t-test was used to find out the significant 
difference between pre-test and post-test. This study revealed significant 
difference in pre-test and post-test of experimental groups of selected 
blood components i.e. cholesterol, blood glucose, hemoglobin, WBC, 
RBC, platelets. This shows that Pranayama training has an impact on 
selected components of blood. 
(67) 

CHAPTER-III 
PROCEDURE 
In this Chapter, the procedure for selection of subjects, selection of 
variables, criterion measures, the experimental design, reliability of data, 
procedure for administration of test, administration of training 
programme and statistical techniques employed for analysis of data have 
been described. 
SELECTION OF SUBJECTS 
Eighty (80) male students of Engineer's colony senior secondary 
school, Aligarh (U.P.) were selected for this study. The age of subject was 
taken from the college records and average age was 15-17 years. The 
purpose of study was clearly explained to the subjects. All Subjects were 
novice and voluntarily agreed to extend full co-operation and efforts for 
successful completion of investigation. 
The subjects were divided in four groups. Experimental groups 
'A', 'B', ' C and control group 'D' of 20 subjects each .The groups were 
randomly assigned to act as controlled group and experimental groups as 
suggested by Robert and James [1969]. 
SELECTION OF VARIABLE 
On the basis of review of the related literature, expert's opinion in 
the field of yoga, exercise physiology and scholar's own understanding, 
following physiological and haematological variables were selected for 
the purpose of this study. 
Physiological Variables 
1- Resting pulse rate 
2- Resting blood pressure 
3- Vital capacity 
4- Respiratory rate 
5- Breath holding capacity 
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6- Peak air flow rate 
7- Cardio vascular efficiency 
Haematological Variables 
1 - Red blood cells counts 
2- White blood cells counts 
3- Platelets counts 
4- Blood sugar level 
5- Total cholesterol 
6- High density lipoprotein cholesterol (HDL-C) 
7- Low density lipoprotein cholesterol (LDL-C) 
Criterion Measures 
1- Resting Pulse rate was recorded in beat /minute 
2- Resting blood pressure was recorded in mm/hg 
3- Vital capacity was recorded in liter 
4- Respiratory rate was recorded in respiration rate/minute 
5- Breath holding capacity was recorded in seconds 
6- Peak air flow rate was recorded in liter/minute 
7- Cardio vascular efficiency was recorded in PEI 
8- R.B.C. was recorded in ml / cumm of blood 
9- W.B.C. was recorded in thousand/ cumm of blood 
10- Platelets was recorded in lack/cumm of blood 
11- Blood sugar level was recorded in mg/dl 
12- Total cholesterol was recorded in mg/dl 
13- High density lipoprotein cholesterol was recorded in mg /dl 
14- Low density lipoprotein cholesterol was recorded in mg /dl 
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RELIABILITY OF DATA 
The reliability of data was established by following the instrument 
reliability and tester competency. 
Instrument Reliability 
The entire instruments used were available in human physiology 
laboratory of department of physical health and sports education 
A.M.U.Aligarh. The estimation of haematological variables was done 
with the help of a bio-chemist and two lab technicians in a registered 
pathology. And all the instruments such as haemocytometer, auto-
analyzer, wet-spirometer, sphygmomanometer, stethoscope, metronome, 
Peak-air-flow-meter, Stopwatch, were of high quality, manufactured by 
reputed companies and the results showed excellent accuracy. The testing 
procedures were started only after establishing the instrument reliability. 
Tester Competency 
Extraction of blood and measurement of haematological variables 
was made by two laboratory technicians under the supervision of Dr.Urus 
Abdi in modem pathology lab, Aligarh. In case of other physiological 
variables assessment to ensure that the investigator was well versed with 
the technique of conducting the tests, the investigator had a number of 
practices sessions in testing procedure under the supervision of Dr. 
Rajendra Singh (Associate Prof.), Department of physical health and 
sports education, A.M.U.Aligarh. 
The tester's competency was established by test - retest method 
whereas consistency of result was obtained by product moment 
correlation. The data by test- retest process were computed for each 
variable and are presented in table No.-l. 
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Table No. 1 
Reliability Coefficient of Test -Retest Scores 
1 
s.no. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14. 
Variables 
Resting pulse rate 
Resting blood pressure 
Vital capacity 
Resting respiratory rate 
Breath holding capacity 
Peak air flow rate 
Cardio vascular efficiency 
Red blood cells 
White blood cells 
Platelet 
Blood sugar 
Total Cholesterol 
H.D.L. cholesterol 
L.D.L - Cholesterol 
Co-efficient of correlation 
.96 
.94 
.93 
.95 
.94 
.92 
.94 
.93 
.95 
.94 
.90 
.95 
.92 
.92 
ADMINISTRATION OF TEST 
The test was administered in the sports field of Engineer's colony 
senior secondary school, Aligarh. Detailed instruction, purpose and 
description of administering the test item were explained to all subjects 
before collecting final data. The item wise explanation pertaining to 
administration and scoring is given below. 
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COLLECTION OF DATA 
For the purpose of collection of data the subjects were asked to 
report during early morning, two days prior to the commencement of 
training and one day after the training with an overnight fast for 12 hours. 
The subjects had also abstained from exercise for 48 hours prior to the 
collection of lipoprotein determination. 5ml. of blood samples were 
drawn twice form a vein near the antecubital fossa, once before the 
training programme (pre test) and after the training programme (post 
test). Post test blood sample were drawn 48 hours after the last exercise 
in attempt to minimize the potential of acute exercise effect on the 
lipoprotein variables. The other physiological measurements were also 
taken one day prior and one day after the experimental period. 
PROCEDURE OF ADMINISTRATION OF TEST 
Resting Pulse Rate 
Equipment— Stopwatch 
Procedure: - Resting pulse rate was recorded while the subject was 
in supine position. The subject was instructed to be in supine position for 
at least 15 to20 minutes before recording to resting pulse rate. Then the 
research scholar kept his finger tips on the radial artery of the subject and 
the pulse beats were palpated for 30 seconds for each subject and finally 
it was converted in minute form (b/m). The resting pulse rate was 
recorded in terms of number of pulse per minute. (Fig no. 1.1) 
Resting Respiratory Rate 
Equipment- Stop Watch 
Procedure: - Resting respiratory rate was recorded while the subject 
was in supine position. The subjects were instructed to be in supine 
position for 15 to 20 minute before recording the resting respiratory rate. 
Then the research scholar kept his palm just below the thoracic cavity that 
is in on the diaphragm of the subject and was palpated for 60 seconds for 
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each subjects. The resting respiratory rate was recorded in terms of total 
number of inhalation and exhalation per minute. (Fig no. 1.2) 
Resting Blood Pressure 
Equipment- Sphygmomanometer, stethoscope 
Procedure: - A sphygmomanometer and a stethoscope were used 
to measure blood pressure (systolic and diastolic).the subject was placed 
in a supine line position for 15 to 20 minutes recovery from any unusual 
tension. The left upper arm of the subject was encircled by an inflatable 
rubber beg containing in cuff was connected to pressure pump and 
monometer by pumping air to pressure in the bag rapidly raised to 180 
mm hg. This was sufficient to obliterate completely the bronchial pulse, 
disappeared. The pressure was then lowered to a point where the pulse 
could be feh by using a stethoscope. The pulsation of the bronchial artery 
at the bend of the elbow could be distinctly heard; at this point the 
pressure shown on the sphygmomanometer was recorded as systolic 
pressure. 
The pressure on branched artery was then gradually reduced until 
the arterial pulse beats could by distinctly heard and the point at which 
the sound disappeared was recorded as diastolic pressure. (Fig no. 1.3) 
Vital Capacity 
Equipment- Wet Spiro-meter 
Procedure: - Vital capacity was measured in ml by using wet 
Spiro-meter. The wet Spiro-meter was brought in to zero position. The 
subject performed maximum inspiration and after closing the nose, the air 
was blown as intensely as possible in the mouth piece, then the amount of 
expired air was read directly from the calibrated scale and that was the 
score of vital capacity. (Fig no. 1.4) 
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Breath Holding Capacity 
Equipment- stopwatch 
Procedure: - To measure the breath holding capacity, the subject 
was instructed to place the nose lips tightly. They will be asked to inhale 
through the mouth to the maximum capacity. As soon as the subjects took 
a deep breath to the fullest capacity of their tags and close the lips, the 
stopwatch was started. As soon as the subject opened their lips to exhale, 
the stopwatch was stopped and the time given by the watch was recorded 
as the score of maximum breath holding capacity. (Fig no. 1.5) 
Peak Air Flow Rate 
Equipment - Peak flow meter 
Procedure - The subject was asked to hold the instrument in one 
of his hands in such a way that the fingers could not obstruct any way the 
slot. Subject was asked to inhale through the mouth to his maximum 
capacity and then expelled the maximum possible amount of air by 
blowing out into the mouth piece with a hard blow. This caused the 
marker to move up through the scale. The value where the marker comes 
to rest was recorded as the peak air flow rate to nearest liters per minute. 
(Fig no. 1.6) 
Cardio Vascular Endurance 
Equipment- 20'inch high bench, metronome, stethoscope, 
stopwatch, chair, 
Procedure: - The cardio vascular efficiency was measured 
especially in relation to the pulse at rest, after exercise and after rest 
following the exercise through the Physically efficiency index obtained 
by the administration of Harvard step test in which a wooden platform of 
20 inches height, stopwatch, metronome, and stethoscope were used as 
equipment. 
(74) 
Chapter-Ill Procedure 
Each subject was asked to stand near the 20 inches high platform. 
On the command, "ready" "start" the subject stepping up and down to 
bench to a four count rhythm which is explained as follows. One count one 
subject stepped on the bench with one foot, on count "two" the subject 
lifted the body up straightening the leg already placed on the bench and 
placed the second leg also on the bench, keeping the trunk upright. On the 
count" three" the subject placed one foot on the floor, and on count "four" 
the other foot also brought down to the floor. The subject was allowed to 
lead off with either foot or to change the leading foot during the rest. The 
subject was permitted to step up with a jump and as instructed to extend 
the knee fully when both the feet were on the bench or the floor. The four 
count rhythm was maintained with the help of metronome. The stepping 
exercise continued for a maximum five minutes, unless the subject was 
forced to stop because of exhaustion. In either case, the duration of 
exercise was recorded in seconds, 300 seconds being the maximum, 
immediately after the stepping exercise, the subject was asked to rest a 
chair and after one minute the tester recorded the pulse rate of the subject 
for duration of 30 seconds, three times as 1 to 1.5 minutes, 2 to 2.5 
minutes, and 3 to 3.5 minutes, pulse was counted by using the stethoscope, 
placing it on the left hand side of the chest where heart is situated. (Fig 
no. 1.7) 
The final score of each subject was calculated in terms of physical 
efficiency index by the following formula. 
^ ^ , Duration of exercise in secondsx 100 
P.E.I. = 
2 X sum of pulse counts in recovery 
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Collection of Blood Sample 
Sterilization 
New sterilized syringes were used for drawing the blood samples; 
all vials were cleaned proper in the chronic acid and rinsed with distilled 
water. New sterilized container containing E.D.T.A. for hematology and 
containing SST gel for biochemistry was used. 
Collection of blood 
First of all, the students arm was cleaned with diluted savlon and 
again cleaned with rectified sprit. 5 ml. of blood was drawn with 
minimum stress from each student. Out of 5 ml. of blood, 1 ml of blood 
was delivered in EDTA (Ethyenedimane tetra-acetic acid) vial and 
shacked properly for anticoagulation. Remaining 4 ml. of blood was 
delivered in plain SST vial and kept in the incubator for clotting and 
retraction. (Fig no. 1.8) 
The following procedures were employed for testing the subjects; 
Red blood cells (Total count) 
Apparatus 
Haemocytometer, micro pipette, cotton, 75x12 mm. tube (borosil). 
Sample: Anti- coagulated blood (E.D.T.A) 
Reagent: R.B.C. fluid 
Procedure: 
The blood was sucked into the R.B.C. pipette exactly up to 0.05 
marks on the pipette and any excess of blood was wiped out from the tip 
of the pipette with a blotter. The tip of the pipette was immediately 
plunged in to the diluting fluid (R.B.C fluid) placed in to a watch glass. 
The fluid was sucked up to the mark "101" into the same pipette and 
during the process of sucking the pipette was gently rotated. When the 
fluid was sucked in, the blood moved in to the bulb of pipette being 
pushed by the diluting fluid so that in the end there was blood and fluid in 
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the pipette up to the mark "1" did not take part in dilution of the blood. 
The blood up to mark "0.05" in the pipette was actually diluted by the 
volume of fluid present in the bulb i.e. a dilution 200 times of its own 
volume. 
The cover slip was placed on the side pillars of the 
haemocytometer slide so that it lay centrally. The fluid in the pipette was 
thoroughly mixed slide by rotating it repeatedly and the fluid in the steam 
of the pipette was discarded. A drop of the diluted blood fluid from the 
bulb was brought to the tip of the pipette. The pipette was held at an angle 
of approximately 45 to 50 the haemocytometer slide and the drop was 
made to touch the junction between the cover slip and the central 
platform and the fluid got drawn in to space between the platform and the 
slip by capillary attraction. Care was taken to prevent over flow as well as 
entry of air bubbles under the cover slip. Allowing the five minutes for 
the corpuscles to settle down, the fluid in the central R.B.C. chambers 
was examined with the lower power lens of the microscope for even 
distribution of the corpuscles. When such distribution was observed, 
counting of R.B.C. in the five small squares of the R.B.C. counting area 
was done by observing under the high power lens of the microscope. Of 
the corpuscles lying on the borders, only those which touched the upper 
and left borders were counted as being inside the squares. 
The score of red blood corpuscles count was computed from 
obtained number by applying the fonnula suggested by Shrivastava, Das 
and Sahay and recorded in the units of millions of R.B.C. per cubic 
millimeter of blood. 
White Blood cells 
Apparatus:- Haemocytometer, micro-pipette, cotton, 75 xl2 mm. 
tube (borosil). — 63^) -
(77) 
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Sample: Anti- coagulated blood. 
Procedure 
The slide preparation for the W.BC, Counting was made similar to 
that of R.B.C. counting with following difference; W.B.C. micro-pipette 
was used, the blood was sucked up to the mark 0.5 and the diluting fluid 
(W.B.C. fluid) was taken up to the mark "11" the dilution resting to 20 
times the volume of blood taken was made. The counting of W.B.C was 
done in four big W.B.C. counting areas under the low power microscope. 
The light was cut off to the minimum with the help of diaphragm attached 
to the condenser that W.B.C. was clearly visible. 
The score of the white blood cells was computed from the obtained 
number by applying the formula suggested by Shrivastava, Das and 
Sahay and recorded in units of thousands of W.B.C. per cubic millimeter 
of blood. 
Platelets count 
Apparatus: Microscope, Improved Neubauer Chamber, R.B.C. 
pipette, 
Sample: E.D.T.A (Anti-coagulated blood) 
Reagent: Platelets diluting fluid-( procaine hydrochloride 3.0mg, Sodium 
chloride lO.Ogm, Distilled water 100ml, 
Procedure: 
The blood was sucked in to the R. B.C. pipette up to 0.5 marks and 
mixed the blood specimen carefully; excess of blood was wiped out from 
the tip of pipette with a bolter. The tip of the pipette was immediately 
plunged in to the diluting fluid placed in watch glass. The fluid was 
sucked up to the mark 101 in to the same pipette during the processes of 
sucking the pipette was gently rotate, so that the contents in the bulb 
might mix thoroughly for 5 minutes, discard the first drop, then transfer a 
small drop on one side of the counting chamber. Place the filled mounted 
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counting chamber under a petridish with a moist filter paper, let it stay 
undisturbed for 15 minutes ,(this permits evaporation of diluting fluid in 
chamber) . Place the counting chamber carefully on the stage of 
microscope, under low power magnification focus red cell. Counting 
area, move the view the red comer square of the red cell area and change 
to high power objective. Keep the condenser down and reduce the light 
by adjusting the diaphragm, the platelets will appear like highly refractive 
particles. Count platelets in all 25 small squares. This area covered by 25 
square is equivalent to 1 sq.mm. 
Calculation: 
Number of platelets counted x dilution 
Platelets per cu mm Volume of Fluid 
Where 
Dilution = 200 and Volumes of fluid= IxO.l = 0.1 cu mm. 
Estimation of Glucose 
The determination of glucose is one of the most frequent performed 
tests in a clinical laboratory. The tests based on the reducing property of 
glucose do not measure true glucose, as there is much interference. 
Subsequently other chemical and enzymatic methods were developed. 
Enzymatic methods are preferred because of their reliability and safety. 
This method is based on Trinder's method in which Glucose oxidase and 
Peroxidase enzymes are used along with the chromogen 4-
aminoantripyrine and phenol. The method is one step, simple and rapid. It 
does not have any interference due to reducing substances or hemoglobin, 
etc. 
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Chapter-Ill 
Sample: Serum / Heparinised or 
Use of Analysers; 
Reaction type: 
Reaction slope: 
Wave Length: 
Incubation Temp: 
Incubation time: 
Sample Volume: 
Reagent volume: 
Light path: 
Standard: 
Linearity: 
Unit: 
Procedure 
EDTA plasma / CSF 
End point with Std. 
increasing 
505 nm (Green Filter) 
37°C 
lOmin, 
10^ 1 
1ml 
1cm 
100mg% 
500 mg% 
mg% 
Procedure: 
Three dry, clean test tubes were taken as Blank (B), Standard(S) and Test 
(T). 1 ml of working reagent was taken in all the three test tubes by a 
clean, dry pipette, and add the reagents in the following order. 
B S T 
Glucose reagent (ml) 1 1 1 
Distilled water (ml) 0.01 -
Standared (ml) — 0.01 
Serum(ml) 0.01 
Mix well and incubate at 37°c for 10 minute or at room temperature for 
20 minute. Measure the absorbance of test (T) and standard (S), against 
Blank (B) on a photo colorimeter with green filter or on 
spectrophotometer at 505nm. 
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Calculations: 
Glucose in mg% =^^^xlOO(Std.con) 
^ Aof(S) 
Estimation of Lipid Profile 
Intracubital venous blood (5ml) was drawn from the subjects in the 
morning (after 12hours of fasting).The blood was then allowed to 
coagulate for 60 minutes in incubator. The serum was obtained by 
centrifugation. The serum was then analyzed for lipid profile by 
colorimeter. 
Estimation of Cholesterol by Enzopak method. 
Enzopak cholesterol is formulated on the modified method 
described by Allain & Roeschlau et. al in 1974, 
Procedure: 3 dry, clean test tubes were taken as Blank (B), 
Standard(S) and Test (T). 5 ml Cholesterol reagent was taken in each of 
the test tubes by a clean, dry pipette. Working Cholesterol Standard 
(200mg %) was taken in a quantity of 0.05 ml by a micro-liter pipette into 
the standard test tube. Serum sample was taken in the quantity of 0.05 ml 
by measuring in the same micro-liter pipette into the test (T) test tube. All 
the 3 test tubes were vigorously shaken to mix well and incubate for 10 
minutes at 37°c and read the absorbance of test (T) and absorbance of 
standard (S) at 505 nm. 
Calculation: Serum Cholesterol (mg/dl) = ——; ——;—-x200 
Absorbance of Standard 
Normal Range 100 to 250mg/dl 
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Estimation of HDL Cholesterol 
Procedure (Separation of H.D.L. Cholesterol) - A clean, dry test 
tube was taken. 0.2 ml serum was taken in this tube by a clean, dry 
pipette. 0.2 ml of 3-HDL-Cholesterol reagent was added to this tube by 
means of a clean dry pipette. This was mix well and centrifuge at 3500-
4000 rpm for 10 minutes, and separate the clear supernatant immediately 
and determine HDL cholesterol content as follows. 
Three dry clean test tubes were taken serving as Blank (B), Standard (S) 
and Test (T), 1 ml of cholesterol reagent was taken in all the test tubes by 
a clean dry pipette. Working Cholesterol standard was taken in a quantity 
of 0.05ml by a micro-liter pipette into the standard test tube(S).The clear 
supernatant obtained by centrifugation was taken in the quantity of 0.05 
ml by measuring in the same micro-liter pipette into the test (T) test tube. 
All the three test tubes were vigorously shaken to mix well and incubate 
for lOminutes at 37°c and read absorbance of test (T) and absorbance of 
standard (S) against regent black at 505 nm. 
Calculation: 
Serum HDL (mg/dl) = x cone. of Stdx dilu. Factor 
Aborbance of Standard 
Where Cone. ofStd. =50 and dilu. Factor =2 
Estimation of Triglyceride by G.P.O. method 
Procedure: Three dry, clean test tubes were taken as Blank (B), 
Standard(S) and Test (T).lml of working reagent was taken in all the 
three test tubes by a clean, dry pipette. Then 0.01 ml of Triglyceride 
standard was taken in standard(S) test tube by measuring with a micro-
(82) 
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liter pipette, 0.01 ml of the serum sample was taken in the Test (T) test 
tube by measuring with a micro-liter pipette. The contents of the test 
tubes were mixed well and then incubated at room temperature for 15 
minutes. The absorbance of Standard(S) and Test (T) were measured 
against Blank (B), at 546 nm. 
Calculation: 
Triglyceride concentration (mg/dl) = x200 
Absorbance of Standard 
Calculation for LDL and VLDL Cholesterol 
When the serums Triglycerides are less than 400mg/dl, the quantity 
of Cholesterol in VLDL has a fairly constant linear relationship with total 
serum triglyceride concentration. This led to the development of a 
formula to permit the calculation of LDL Cholesterol from knowledge of 
HDL Cholesterol and the concentration of the total serum cholesterol and 
the triglycerides. 
Friedewald equation: 
TrTT-wT /-I1 1 X 1/ iM\ Triglyceriedconcentration VLDL Cholesterol (mg/dl) = —^^ 
LDL Ch. (mg/dl) =Total Cholesterol- (HDL Cholesterol +VLDL 
Cholesterol) 
(«3:. 
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DATA COLLECTION 
Fig. 1.1 pulse rate Fig. 1.2 Blood pressure 
Fig. 1.3 Vital Capacity Fig. 1.4, Respiratory rate 
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Fig. 1.5, Breath holding 
-1J»' 
I- ^ \ 
*il, -»-'&iS^j 3' n 
Fif. 1.6, Peak air flow rate 
Fig. 1.7, Harvard step test for 
Cardio-vascular endurance 
Fig. 1.8, Blood sampling for 
haematological test 
.-> 
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EXPERIMENTAL DESIGN 
Eighty (80) male students of Engineer's colony senior secondary 
school, Aligarh (U.P.) were divided in to four groups of 20 each. The first 
three groups namely 'A', 'B', and ' C was subjected to yogic practices, 
specially designed exercises programme and combined (yoga and 
exercises) programme. The fourth control group 'D' was not subjected to 
any experimental group. The age of subject was taken from the college 
records and average age was 15-17 years. The purpose of study was 
clearly explained to the subjects. All Subjects were novice and 
voluntarily agreed to extend full co-operation and efforts for Successful 
completion of investigation. The data of physiological variables of 
subjects were recorded prior and after the twelve weeks experimental 
period from October to January 2009-2010. 
Procedure of Experiment 
The experiment was conducted for a period of twelve weeks, 
excluding the period taken for collecting the data. 
Yogic practices programme 
The experimental group 'A' did 12 yogic practices as given below. 
(Fig.no.2to2.12) 
1. Shrishasana (Head stand) 
2. Sarvangasana (Shoulder stand posture) 
3. Matsyasana (Fish posture) 
4. Halasana (Plough posture) 
5. Bhujangasana (Cobra posture) 
6. Salbhasana (Locust posture) 
7. Dhanurasana (Bow posture / Back ward spine stretch) 
8. Ardh-Matsyendrasana (The half-twisted posture) 
9. Paschimottanasana (Posterior stretch posture) 
lO.Shavasana (Dead posture) 
ll.Kapalbhati (Kriya) 
12.Anulomavilom (Pranayama) 
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The Final posture of each asana was maintained in between 25-30 
seconds, and three to four times each posture was repeated. Shavasana 
was given in between each asana, to bring the heart rate and breath in 
normal range. 
The subjects were made to perform kapalbhati with 70-90 strokes 
per minute for 4-5 minutes. 
The subjects were also made to perform Anuloma-Viloma 
pranayama with 15-20 repetitions. Total duration was 45 minutes. 
Exercise Programme 
The experimental group 'B' did 10 specially designed exercises. 
Almost all exercise were selected in form of asana but performed in 
repeated way at lease 10 times each. (Fig.no.3 to 3.10) 
1. Spinal Rock 
2. Back over 
3. Side stretches 
4. Alternative Prone lifts 
5. One leg jumping 
6. Line walking after front roll 
7. 5-meters dash 
8. Raising the hands with folded hands 
9. Walking on hands with partner 
10. Stride stretches 
Combined Practices Programme 
The experimental group ' C did (specially designed exercise and 
yogic practices) programme combined up to the 80 minutes per day. By 
this group, the specially designed exercises performed first, then after the 
yogic practice. 
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THE TRAINING PROGRAMME 
The whole training programme for the experimental groups 'A', 
'B' and ' C was carefully and systematically planned the experimental 
group 'A', 'B' and ' C under went the training programme for yogic 
practices, specially designed exercises programme and the combined 
(yoga & exercises) programme respectively under the guidance of three 
assistance at same place at one time under careful supervision of the 
research scholar for a period of twelve weeks in 5 days week at 7.30 a.m. 
to 9.00 a.m. in Engineer's colony senior secondary school Aligarh from 
October to January 2009-2010. The objective reflected exactly what was 
expected of the subjects after going through the training programme. The 
control groups 'D' was not allowed to undergo the training programme. 
STATISTICAL PROCEDURES EMPLOYED 
To establish the effect of the yogic practices exercises and 
combined (yogic practices and exercises) on selected physiological 
variables, the data were examined by applying analysis of co-variance. 
The level of significance chosen was 0.05 present. 
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PHOTOGRAPHS OF YOGIC PRACTICES 
Fig.2.1: Shrishasana 
Fig.2.3: Matsyasana 
m 
ift%/'i 
.j*««?i 
Fig.2.2: Sarvangasana 
Fig.2.4: Halasana 
Fig.2.5: Bhujangasana Fig.2.6: Salbhasana 
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Fig.2.7: Dhanurasana 
Fig.,2.9:Paschimottanasana 
^r-i.:.T-i 
Fig.2.8: Ardha-Matsyendrasana 
^ • ' - ^ 
s ^ " ' 
'"^ ^^ ^^ 1^^  
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,  w 
Fig.2.10: Shavasana 
Fig.2.11: Kapalbhati Fig.2.12: Anuloma vilom 
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PHOTOGRAPHS OF SPECIALLY DESIGNED EXERCISES 
Fig. 3.1, Back over Fig.3.2, Spinal Roclc 
Fig3.3,Side stretcher Fig.3.4, Alternative Prone lifts 
v^ 
Fig.3.5, One leg jumping 
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* -«. 
Fig .3.6: Line walking atter front roll Fig, 3.7: 5-meters dash 
Fig. 3.8: Stride stretches Fig.3.9: Walking on hands with partner 
3** 
fe»V-
Fig.3.10: Raising the hands with tolded hands 
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LEVEL OF SIGNIFICANCE 
To find out the differential effect of the treatment using the 
analysis of co-variance, the level of significance was set at 0.05 level of 
confidence which was considered adequate and appropriate for the 
purpose of the study. 
FINDINGS OF THE STUDY 
To find out the significant difference, if any between the pre and 
post experimental means for each of the chosen variables of the four 
groups, the data is subjected to analysis of co-variance. 
Table-1 
Significance of Difference between Pre-Test and Post Test Means of 
Experimental Groups and the Control Group in Pulse Rate 
Groups 
Yoga 
Exercise 
Combined 
Control 
*Signincant at 0.05 
Pre- test 
mean 
82.70 
83.25 
82.10 
84.39 
level, [ Tab.-t at (2, 
Post test 
mean 
79.70 
82.35 
80.70 
84.15 
18) ={(0.05 level 
Difference 
between 
means 
3.00 
0.90 
1.40 
0.24 
1.74,J 
DM 
0.56 
0.49 
0.61 
0.47 
t- value 
-5.36* 
-1.84* 
-2.30* 
-0.32 
It is evident from table-1 that significant difference exists between pre 
and post experimental means of yoga, exercise and combined (yoga & 
exercise) groups. However insignificant difference is seen in the pre and 
post experimental means of the control group. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the pulse rate of the four groups. The analyses of data through ANCOVA 
is presented table- 2. 
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Table-2 
Analysis ofCovariance of the Means of Three Experimental Groups 
and the Control Group in Pulse Rate 
Pre test 
Post test 
Adjusted 
Post test 
means 
Groups 
Yoga 
82.70 
79.70 
79.74 
Exercise 
83.25 
82.35 
82.43 
Combined 
82.10 
80.70 
80.81 
Control 
84.39 
84.15 
84.02 
Sum of 
square 
B 
52.44 
W 
2875.95 
B 
228.45 
W 
1933.50 
B 
111.73 
W 
318.50 
d.f. 
3 
76 
3 
76 
3 
75 
Mean 
square 
17.48 
37.84 
76.15 
25.44 
37.24 
4.19 
f- ratio 
0.46 
2.99* 
8.89* 
*Signific£.nt at 0.05 level, 
W=within the sets 
B=between the sets 
[Tab.-F at (3, 76) = {(0.05 level) 2.74,; 
[Tab.-F at (3, 75) = {(0.05 level) 2.74,] 
The analysis of covariance of pulse rate indicated that the resultant 
F ratio of 0.46 was not significant in case of the pre-test means indicating 
that initial means difference among the groups were not significant. The 
post- test means of the entire four groups yielded an F ratio of 2.99 which 
was significant at 0.05 level. The difference between the adjusted final 
means of four groups was significant as the obtained F ratio was 8.89 
greater than the tabulated F ratio being 2.74. 
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Since the difference between the adjusted final means of the four 
groups is found significant, the LSD test was appHed to find out which of 
the differences between the paired adjusted final means were most 
significant. Differences between the paired adjusted final means are 
shov/n in table 3. 
Table-3 
Paired Adjusted Final Means and Differences between Means for 
the Three Experimental Groups and the Control Group in Pulse 
Rate 
Yoga 
79.74 
79.74 
79.74 
Regular t> 
Exercise 
82.43 
82.43 
82.43 
pe C.d. at 0,05 1 
Combined 
80.81 
80.81 
80.81 
evel 
Control 
84.02 
84.02 
84.02 
Difference 
Between 
Groups 
2.69* 
1.07 
4.28* 
1.62* 
1.59* 
3.21* 
*Signiticant 
Critical 
Difference 
1.28 
1.28 
1.28 
1.28 
1.28 
1.28 
at .05 level 
The above table reveals that the differences in the means of yoga 
and control, combined and control, yoga and exercise, exercise and 
combined, exercise and control, groups were found to be significant. But 
yoga and combined groups was not statistically significant 0.05 level of 
confidence. The yoga group proved to be more effective as compared to 
all the groups. The combined group was the second more and least came 
the exercise group in significance. Thus the hypotheses were accepted. 
All experimental groups proved to be more effecfive as compared to the 
control group in decreasing the pulse rate. 
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Figure-1 
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Comparison of paired adjusted final mean scores and 
difference between means for the three Experimental groups and 
the control group in Pulse rate 
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Table-4 
Significance of Difference between Pre-Test and Post Test Means of 
Experimental Groups and the Control Group in Systolic Blood Pressure 
Groups 
Yoga 
Exercise 
Combined 
Control 
Pre- test 
mean 
123.55 
123.90 
123.15 
124.00 
Post test 
mean 
122.15 
123.25 
122.25 
123.9 
Difference 
between 
means 
1.4 
.65 
.85 
0.1 
DM 
0.38 
0.44 
0.35 
0.23 
t- value 
-3.29* 
-1.48 
-2.57* 
-0.44 
•Significant at 0.05 level, [Tab.-t at (2,18) = {(0.05 level) 1.74,] 
It is evident from table-4 that significant difference exists between 
pre and post experimental means of yoga and combined group. However 
insignificant difference is seen in the pre and post experimental means of 
the exercise and control groups. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the systolic blood pressure of the four groups. The analyses of data 
through ANCOVA is presented table- 5. 
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TABLES 
Analysis of Covariance of the Means of Three Experimental Groups 
and the Control Group in Systolic Blood Pressure 
Pre test 
Post test 
Adjusted 
Post test 
means 
Yoga 
123.55 
122.15 
122.16 
Groups 
Exercise 
123.90 
123.25 
123.29 
Combined 
123.15 
122.25 
122.30 
Control 
124.00 
123.90 
123.87 
Sum of 
square 
B 
8.9 
W 
1271.3 
B 
42.14 
W 
892.30 
B 
21.45 
W 
128.52 
d.f 
3 
76 
3 
76 
3 
75 
Mean 
square 
2.97 
16.73 
14.05 
11.74 
7.15 
1.69 
F-
ratio 
0.18 
1.19 
4.23* 
*Significant at 0.05 level, 
W=Within the sets 
B=Between the sets 
[Tab.-F at (3,76) ={(0.05 level) 2.74,] 
[Tab.-l- at (3,75) ={(0.05 level) 2.74,] 
The analysis of co-variance of systolic blood pressure indicated 
that the resultant F ratio of 0.18 was not significant in case of the pre-test 
means indicating that initial means difference among the groups were 
not significant. The post- test means of the entire four groups yielded an F 
ratio of 1.19 which was also not significant. The difference between the 
adjusted final means of four groups was significant as the obtained F ratio 
was 4.23 greater than tabulated F ratio being 2.74. 
Since the difference between the adjusted final means of four 
groups found significant, the LSD test was applied to find out which of 
the differences between the paired adjusted final means were most 
significant. Differences between the paired adjusted final means are 
shown in table 6. 
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Table-6 
Paired Adjusted Final Means and Differences between Means for the 
Three Experimental Groups and the Control Group in Systolic Blood 
Pressure 
Yoga 
122.16 
122.16 
122.16 
Regular type 
Exercise 
123.29 
123.29 
123.29 
C.d. at 0.05 level 
Combined 
122.30 
122.30 
122.30 
Control 
123.87 
123.87 
123.87 
Difference 
between groups 
1.13 
0.14 
1.71* 
0.99 
0.58 
1.57* 
Critical 
difference 
1.09 
1.09 
1.09 
1.09 
1.09 
1.09 
*Signiticant at .05 level 
The above table reveals that the differences in the means of yoga 
and control, combined and control, yoga and exercise groups were 
significant at 0.05 level, but yoga and combined, exercise and combined, 
exercise and control group means was not statistically significant. The 
yoga group proved to be more effective as compared to all the groups. 
The combined group was the second more in significance. Thus the 
hypotheses were accepted. All experimental groups proved to be more 
effective as compared to the control group in decreasing the systolic 
blood pressure. 
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FIGURE -2 
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Comparison of paired adjusted final mean scores 
and difference between means for the three Experimental groups 
and the control group in systolic blood pressure 
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Table-7 
Significance of Difference between Pre-Test and Post Test Means of 
Experimental Groups and the Control Group in Diastolic Blood 
Pressure 
Groups 
Yoga 
Exercise 
Combined 
Control 
Pre- test 
mean 
82.00 
83.55 
82.95 
83.15 
Post test 
mean 
80.70 
82.75 
81.85 
83.40 
Difference 
between means 
1.30 
0.80 
1.10 
0.25 
DM 
0.44 
0.46 
0.53 
0.34 
t- value 
-2.96* 
-1.73 
-2.07* 
0.74 
^Significant at 0.05 level. Tab.-t at (2, 18) = {(0.05 level) 1.74, 
It is evident from tabIe-7 that significant difference exists between 
pre and post experimental means of yoga and combined (yoga & 
exercise) groups. However insignificant difference is seen in the pre and 
post experimental means of the exercise and control groups. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the Diastolic blood pressure of the four groups. The analyses of data 
through ANCOVA is presented table- 8. 
(102) 
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Table-8 
Analysis ofcovariance of the means of three experimental groups 
and the control group in diastolic blood pressure 
Pre test 
Post test 
Adjusted 
Post test 
means 
Yoga 
82.00 
80.70 
80.80 
Groups 
Exercise 
83.55 
82.75 
82.77 
Combined 
82.95 
81.85 
81.85 
Control 
83.15 
83.40 
83.38 
Sum of 
square 
B 25.93 
W 
1350.45 
B 82.25 
W 
669.30 
B42.il 
W 
138.82 
d.f. 
3 
76 
3 
76 
3 
75 
Mean 
square 
8.65 
17.69 
27.42 
8.81 
14.04 
1.83 
F-
ratio 
0.49 
3.11* 
7.69* 
*Significant at 0.05 level, 
W^vv'ithin the sets 
B=between the sets 
Tab.-F at (3, 76) = {(0.05 level) 2.74 
Tab.-F at (3, 75) = {(0.05 level) 2.74 
The analysis of co-variance of diastolic blood pressure indicated 
that the resultant F ratio of 0.49 was not significant in case of the pre-test 
means indicating that initial means difference among the groups were not 
significant. The post- test means of the entire four groups yielded an F 
ratio of 3.11 which was significant at 0.05 level. The difference between 
the adjusted final means of four groups was also significant as the 
obtained F ratio was 7.69 greater than tabulated F ratio being 2.74. 
Since the difference between the adjusted final means of four 
groups found significant, the LSD test was applied to find out which of 
the differences between the paired adjusted final means were most 
significant differences between the paired adjusted final means are shown 
in table 9. 
(103) 
Chapter IV Analysis of Data & Discussion of Findings 
Table-9 
Paired Adjusted Final Means and Differences between Means for 
the Three Experimental Groups and the Control Group in Diastolic 
Blood Pressure 
Yoga 
80.80 
80.80 
80.80 
*Signiticant at.( 
Exercise 
82.77 
82.77 
82.77 
)5 level 
Combined 
81.85 
81.85 
81.85 
Control 
83.38 
83.38 
83.38 
Difference 
between 
groups 
1.97* 
1.05* 
2.58* 
0.93* 
0.61 
1.53* 
Critical 
difference 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
The above table reveals that the differences in the means of yoga 
and control, combined and control, yoga and exercise, yoga and 
combined, exercise and combined groups were significant. But exercise 
and control group was not statistically significant at 0.05 levels of 
confidence. The yoga group proved to be more effective as compared to 
all the groups. The combined group was the second more in significance. 
Thus the hypotheses were accepted. All experimental groups proved to be 
more effective as compared to the control group in decreasing the 
Diastolic blood pressure. 
(104) 
Chapter IV Analysis of Data & Discussion of Findings 
Figure -3 
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Comparison of paired adjusted final mean scores and difference 
between means for the three Experimental groups and the control 
group in diastolic blood pressure 
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Chapter IV Analysis of Data & Discussion of Findings 
Table-10 
Significance of Difference between Pre-test and Post Test Means of 
Experimental Groups and the Control Group 
In Vital Capacity 
Groups 
Yoga 
Exercise 
Combined 
Control 
*Significantat0.05 
Pre- test 
mean 
2.47 
2.29 
2.33 
2.15 
level, 
Post test 
mean 
2.83 
2.61 
2.67 
2.19 
Difference 
between 
means 
0.36 
0.32 
0.36 
0.04 
ITa 
DM 
0.041 
0.042 
0.054 
0.025 
t- value 
8.90* 
6.31* 
6.76* 
1.60 
b.-tat(2, 18) = {(0.05 level) 1.74,J 
It is evident from table-10 that significant difference exists between pre 
and post experimental means of yoga, exercise and combined (yoga & 
exercise) groups. However insignificant difference is seen in the pre and 
post experimental means of the control group. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the vital capacity of the four groups. The analysis of data through 
ANCOVA is presented table-11. 
(106) 
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Table-11 
Analysis ofCovariance of the Means of Three Experimental 
Groups and the Control Group in Vital Capacity 
Pre test 
Post test 
Adjusted 
Post lest 
means 
•Signitk 
I 
Groups 
Yoga 
2.47 
2.83 
2.80 
ant at 0.05 
V=with 
J=betw 
Exercise 
2.29 
2.61 
2.54 
level, 
in the sets 
een the se 
Combined 
2.33 
2.67 
2.68 
1 
ts 
Control 
2.15 
2.19 
2.22 
Sum of 
square 
B 1.04 
W 
11.10 
B 4.60 
W 
8.42 
B 1.90 
W 
2.34 
LTab.-F at \ 
[Tab.-F at ( 
d.f. 
3 
76 
3 
76 
3 
75 
3,76) = 
3,75) = 
Mean 
square 
0.35 
0.15 
1.53 
0.11 
0.63 
0.03 
f- ratio 
2.38 
13.84* 
20.57* 
{(0.05 level) 2.74,J 
= {(0.05 level) 2.74,] 
The analysis of co-variance of Vital capacity indicated that the 
resultant F ratio of 2.38 was not significant in case of the pre-test means 
indicating that initial means difference among the groups were not 
significant. The post- test means of the entire four groups yielded an F 
ratio of 13.84 which was significant. The difference between the adjusted 
final means of four groups was also significant as the obtained F ratio 
was 20.57 greater than tabulated F ratio being 2.74. 
Since the difference between the adjusted final means of four of 
groups found significant, the LSD test was applied to find out which of 
the differences between the paired adjusted final means were most 
significant. Differences between the paired adjusted final means are 
shown in table 12. 
(107) 
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Table-12 
Paired Adjusted Final Means and Differences between Means for the 
Three Experimental Groups and the Control Group in Vital Capacity 
Yoga 
2.80 
2.80 
2.80 
'"Significant at 
Exercise 
2.54 
2.54 
2.54 
.05 level 
Combined 
2.68 
2.68 
2.68 
Control 
2.22 
2.22 
2.22 
Difference 
between 
groups 
0.26* 
0.12* 
0.58* 
0.14* 
0.32* 
0.46* 
Critical 
difference 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
The above table reveals that the differences in the means of yoga 
and control, combined and control, exercise and control, yoga and 
exercise, exercise and combined, yoga and combined groups were 
significant at 0.05 level. The yoga group proved to be more effective as 
compared to all the groups. The combined group was the second more 
and least came the exercise group in significance. Thus the hypotheses 
were accepted. All experimental groups proved to be more effective as 
compared to the control group in increasing the vital capacity. 
(108) 
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Comparison of paired adjusted final mean scores and 
difference between means for the three Experimental groups and 
the control group in vital capacity 
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Table-13 
Significance of Difference Between Pre-test and Post Test Means of 
Experimental groups and the Control group 
in Respiratory Rate 
Groups 
Yoga 
Exercise 
Combined 
Control 
* Significant at 0. 
Pre-test 
mean 
23.75 
24.35 
25.05 
24.90 
U5 level, 
Post test 
mean 
20.40 
23.40 
22.85 
24.55 
Difference 
between 
means 
3.35 
0.95 
2.20 
0.35 
[Tab. 
DM 
0.38 
0.36 
0.28 
0.32 
t- value 
-8.82* 
-2.64* 
-7.86* 
-1.09 
-tat(2, 18)={(0.051evel)1.74,J 
It is evident from table-13 that significant difference exists between 
pre and post experimental means of yoga, exercise and combined (yoga & 
exercise) groups. However insignificant difference is seen in the pre and 
post experimental means of the control group. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the respiratory rate of the four groups. The analyses of data through 
ANCOVA is presented table-14. 
(110) 
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Table-14 
Analysis ofCovariance of the Means of Three Experimental Groups 
and the Control Group in Respiratory Rate 
Pre test 
Pos test 
adjusted 
Post test 
means 
*Signitica 
Groups 
Yoga 
23.75 
20.40 
20.51 
nt at 0.05 
Exercise 
24.35 
23.40 
23.57 
evel, 
Combined 
25.05 
22.85 
22.77 
Control 
24.90 
24.55 
24.49 
Sum of 
square 
B 
20.94 
W 
891.05 
B 
183.70 
W 
679.10 
B 
119.06 
W 
133.19 
d.f 
3 
76 
3 
76 
3 
75 
t'lab.-F at (3, 76) = 
[Tab.-Fat(3,75) = 
Mean 
square 
6.98 
11.72 
61.23 
8.94 
39.69 
1.78 
f- ratio 
0.60 
6.85* 
22.35* 
= {(0.05 level) 2.74,J 
= {(0.05 level) 2.74,] 
W=within the sets 
B=between the sets 
The analysis co-variance of Respiratory Rate indicated that the 
resultant F ratio of 0.60 was not significant in case of the pre-test means 
indicating that initial means difference among the groups were not 
significant. The post- test means of the entire four groups yielded an F 
ratio of 6.85 which was significant. The difference between the adjusted 
final means of four groups were also significant as the obtained F ratio 
was 22.35 greater than tabulated F ratio being 2.74. 
Since the difference between the adjusted final means of four groups 
found significant, the LSD test was applied to find out which of the 
differences between the paired adjusted final means were most 
significant. Differences between the paired adjusted final means are 
shown in table 15. 
(Ill) 
Chapter IV Analysis of Data & Discussion of Findings 
TabIe-15 
Paired Adjusted Final Means and Differences between Means for the 
Three Experimental Groups and the Control Group in Respiratory Rate 
Yoga 
20.51 
20.51 
20.51 
"Significant at 
Exercise 
23.57 
23.57 
23.57 
.05 level 
Combined 
22.77 
22.77 
11.11 
Control 
24.50 
24.50 
24.50 
Difference 
between 
groups 
3.06* 
2.26* 
3.99* 
0.80 
0.93* 
1.72* 
Critical 
difference 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
The above table reveals that the differences in the means of yoga 
and control, combined and control, yoga and exercise, yoga and 
combined, exercise and control groups were significant, but exercise and 
combined groups was not statistically significant at 0.05 level of 
confidence. The yoga group proved to be more effective as compared to 
all the groups. The combined group was the second more and least came 
the exercise group in significance. Thus the hypotheses were accepted. 
All experimental groups proved to be more effective as compared to the 
control group in decreasing the respiratory rate. 
(112) 
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Figure -5 
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Comparison of paired adjusted final mean scores and 
difference between means for the three Experimental groups and 
the control group in Respiratory Rate 
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Table-16 
Significance of Difference between Pre-test and Post test Means of 
Experimental Groups and the Control Group 
In Breath holding capacity 
Groups 
Yoga 
Exercise 
Combined 
Control 
* Significant at ( 
Pre- test 
mean 
33.32 
33.08 
34.42 
32.48 
).05 level, 
Post test 
mean 
38.16 
35.92 
36.40 
32.61 
Difference 
between 
means 
4.84 
2.84 
1.98 
0.13 
DM 
0.57 
0.43 
0.28 
0.14 
|Tab.-tat(2, 18) = 
t- value 
7.20* 
6.64* 
6.99* 
0.94 
{(0.05 level) 1.74,J 
It is evident from table-16 that significant difference exists between 
pre and post experimental means of yoga, exercise and combined (yoga & 
exercise) groups. However insignificant difference is seen in the pre and 
post experimental means of the control group. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the breath holding capacity of the four groups. The analyses of data 
through ANCOVA is presented table-17. 
(114) 
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Table-17 
Analysis ofCovariance of the Means of Three Experimental Groups 
and the Control Group in Breath holding capacity 
Pre test 
Post test 
Adjusted 
Post test 
means 
Signitkant at 
Yoga 
33.32 
38.16 
38.16 
0.05 level 
Groups 
Exercise 
33.08 
35.92 
35.71 
Combined 
34.42 
36.40 
36.31 
Control 
32.48 
32.61 
32.68 
Sura 
of 
square 
B 39.21 
W 
2746.64 
B 
321.85 
W 
2583.68 
B 
232.85 
W 
220.67 
[Tab.-F a 
d.f. 
o J 
76 
76 
J 
75 
t (3, 76) 
Mean 
square 
13.08 
36.14 
107.28 
33.99 
77.61 
2.94 
f-
ratio 
0.36 
3.16* 
26.38* 
= {(0.05 level) 2.74,J 
[Tab.-F at (3, 75) = ((0.05 level) 2.74,] 
W=within the sets 
B=between the sets 
The analysis of co-variance of Breath holding capacity indicated that 
the resultant F ratio of 0.36 was not significant in case of the pre-test 
means indicating that initial means difference among the groups were 
not significant. The post- test means of the entire four groups yielded an F 
ratio of 3.16 which was significant. The difference between the adjusted 
final means of four groups was significant as the obtained F ratio was 
26.38 greater than tabulated F ratio being 2.74, 
Since the difference between the adjusted final means of four groups 
found significant, the LSD test was applied to find out which of the 
differences between the paired adjusted final means were most 
significant. Differences between the paired adjusted final means are 
shown in 
table 18. 
(115) 
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TABLE-18 
Paired Adjusted Final Means and Differences between Means for the 
Three Experimental Groups and the Control Group in Breathe holding 
capacity 
Yoga 
38.16 
38.16 
38.16 
*Significai 
Exercise 
35.71 
35.71 
35.71 
It at .05 level 
Combined 
36.31 
36.31 
36.31 
Control 
32.68 
32.68 
32.68 
Difference 
between 
groups 
2.45* 
1.85* 
5.48* 
0.60 
3.03* 
3.63* 
Critical 
difference 
1.07 
1.07 
1.07 
1.07 
1.07 
1.07 
The above table reveals that the differences in the means of yoga 
and control, exercise and control, combined and control, yoga and 
combined, yoga and exercise, group were significant but exercise and 
combined group was not statistically signifieant at 0.05 level of 
confidence. The yoga group proved to be more effective as compared to 
all the groups. The combined group was the second more and least came 
the exercise group in significance. Thus the hypotliesis was accepted. All 
experimental groups proved to be more effect!\e as compared to the 
control group in increasing the breath holding capacity. 
(116) 
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Comparison of paired adjusted final mean scores and 
difference between means for the three Experimental groups and 
the control group in Breath holding capacity 
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Chapter IV Analysis of Data & Discussion of Findings 
Table-19 
Significance of Difference between Pre-test and Post test Means of 
Experimental Groups and the Control Group 
In Peak airflow rate 
Groups 
Yoga 
Exercise 
Combined 
Control 
*Signiticant at 0.0 
Pre-test 
mean 
3.15 
2.93 
3.00 
2.88 
5 level, 
Post test 
mean 
3.47 
3.19 
3.37 
2.92 
Difference 
between 
means 
0.32 
0.26 
0.37 
0.04 
DM 
0.056 
0.054 
0.073 
0.550 
[Tab.-tat(2, 18) 
t- value 
5.63* 
4.85* 
5.12* 
0.07 
= {(0.05 level) 1.74,J 
It is evident from table-19 that significant difference exists between 
pre and post experimental means of yoga, exercise and combined (yoga & 
exercise) groups. However insignificant difference is seen in the pre and 
post experimental means of the control group. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the air flow rate of the four groups. The analyses of data through 
ANCOVA is presented table- 20. 
(118) 
Chapter IV Analysis of Data & Discussion of Findings 
Table-20 
Analysis ofCovariance of the Means of Three Experimental Groups 
and the Control Group in Air Flow Rate 
Pre test 
Post test 
Adjusted 
Post test 
means 
*Signitk 
Yoga 
3.15 
3.47 
3.44 
;ant at 0.05 1 
Groups 
Exercise 
2.93 
3.19 
3.15 
ivel. 
Combined 
3.00 
3.37 
3.37 
Control 
2.88 
2.92 
3.94 
Sum of 
square 
B 
0.83 
W 
23.93 
B 
3.45 
W 
24.46 
B 
1.38 
W 
4.51 
[Tab.-F 
d.f 
3 
76 
3 
76 
3 
75 
Mean 
square 
0.28 
0.32 
1.15 
0.32 
0.46 
0.06 
f- ratio 
0.88 
3.57* 
7.75* 
at (3, 76) = {(0.05 level) 2.74,J 
[Tab.-F at (3, 75) = {(0.05 level) 2.74] 
W=within the sets 
B=between the sets 
The analysis of co-variance of Peak air flow rate indicated that the 
resultant F ratio of 0.88 was not significant in case of the pre-test means 
indicating that initial means difference among the groups were not 
significant. The post- test means of the entire four groups yielded an F 
ratio of 3.57 which was significant. The difference between the adjusted 
final means of four groups was also significant as the obtained F ratio 
was 7.75 greater than tabulated F ratio being 2.74. 
Since the difference between the adjusted final means of four groups 
found significant, the LSD test was applied to find out which of the 
differences between the paired adjusted final means were most 
significant. Differences between the paired adjusted final means are 
shown in table 21. 
(119) 
Chapter IV Analysis of Data & Discussion of Findings 
Table-21 
Paired Adjusted Final Means and Differences between Means for the 
Three Experimental Groups and the Control Group in Peak Air Flow 
Rate 
Yoga 
3.44 
3.44 
3.44 
*Signi(lcant at. 
Exercise 
3.15 
3.15 
3.15 
U5 level 
Combined 
3.37 
3.37 
3.37 
Control 
2.94 
2.94 
2.94 
Difference 
between 
groups 
0.29* 
0.07 
0.50* 
0.22* 
0.21* 
0.43* 
Critical 
difference 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
The above table reveals that the differences in the means of yoga 
and control, combined and control, yoga and exercise, exercise and 
combined, exercise and control, groups were significant, but yoga and 
combined group was not statistically significant at 0.05 level of 
confidence. The yoga group proved to be more effective as compared to 
all the groups. The combined group was the second more in significance 
and exercise group was found to least significant. Thus the hypothesis 
was accepted. All experimental groups proved to be more effective as 
compared to the control group in increasing the peak air flow rate. 
(120) 
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Comparison of paired adjusted final mean scores and difference 
between means for the three Experimental groups and the control 
group in Peak air flow rate 
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Chapter IV Analysis of Data & Discussion of Findings 
TabIe-22 
Significance of Difference between Pre-test and Post test Means of 
Experimental Groups and the Control Group 
In Cardio Vascular Endurance 
Groups 
Yoga 
Exercise 
Combined 
Control 
*Significant at 0. 
Pre-test 
mean 
73.78 
74.37 
73.29 
72.63 
)5 level, 
Post test 
mean 
75.57 
74.97 
75.84 
72.73 
['1 
Difference 
between 
means 
1.79 
0.60 
2.55 
0.10 
ab.-tat(2, 18)={(0.05 
DM 
0.25 
0.16 
0.26 
0.11 
level) 1.74,(0.0 
t- value 
7.17* 
3.75* 
9.81* 
0.60 
1 level) =2.878}J 
It is evident from table-22 that significant difference exists between 
pre and post experimental means of yoga, exercise and combined (yoga & 
exercise) groups. However insignificant difference is seen in the pre and 
post experimental means of the control group. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the cardio vascular endurance of the four groups. The analyses of data 
through ANCOVA is presented table- 23. 
(122) 
Chapter IV Analysis of Data & Discussion of Findings 
Table-23 
Analysis ofCovariance of the Means of Three Experimental Groups 
and the Control Group in Cardio Vascular Endurance 
Pre test 
Post test 
Adjusted 
Post test 
means 
*Significant 
B 
Groups 
Yoga 
73.78 
75.57 
75.56 
at 0.05 levfc 
/=withi 
=betwe 
Exercise 
74.34 
75.39 
74.93 
1, 
n the sets 
en the set 
Combined 
73.29 
75.84 
75.84 
S 
Control 
72.63 
72.73 
72.75 
Sum of 
square 
B 
38.13 
W 
1728.94 
B 
116.84 
W 
1663.07 
B 
66.89 
W 
125.41 
d.f 
3 
76 
3 
76 
3 
75 
Mean 
square 
12.71 
22.75 
38.95 
21.88 
22.29 
1.67 
f- ratio 
0.49 
1.86 
28.97* 
[Tab.-F at (3, 76) = {(0.05 level) 2.74,J 
[Tab.-F at (3, 75) = {(0.05 level) 2.74,] 
The analysis of co-variance of Cardio vascular endurance indicated 
that the resultant F ratio of 0.49 was not significant in case of the pre-test 
means indicating that initial means difference among the groups were 
not significant. The post- test means of the entire four groups yielded an F 
ratio of 1.86 which was also not significant. The difference between the 
adjusted final means of four groups was significant as the obtained F ratio 
was 28.97 greater than tabulated F ratio being 2.74. 
Since the difference between the adjusted final means of four groups 
found significant, the LSD test was applied to find out which of the 
differences between the paired adjusted final means were most 
sig.nificant. Differences between the paired adjusted final means are 
shown in table 24. 
(123) 
Chapter IV Analysis of Data & Discussion of Findings 
Table-24 
Paired Adjusted Final Means and Differences between Means for the 
Three Experimental Groups and the Control Group in Cardio Vascular 
Endurance 
Yoga 
75.56 
75.56 
75.56 
*.Significant at 
Exercise 
74.93 
74.93 
74.93 
05 level 
Combined 
75.84 
75.84 
75.84 
Control 
72.75 
72.75 
72.75 
Difference 
between 
groups 
0.63* 
0.28 
2.81* 
0.91* 
2.18* 
3.09* 
Critical 
difference 
0.58 
0.58 
0.58 
0.58 
0.58 
0.58 
The above table reveals that the differences in the means of yoga 
and control, exercise and control, combined and control, exercise and 
combined, yoga and exercise, groups were significant at 0.05 level, but 
yoga and combined, means was not statistically significant at 0.05 level 
of confidence. The combined group proved to be more effective as 
compared to all the groups. The yoga group was the second more and 
least was exercise in significance. Thus the hypothesis was accepted. All 
experimental groups proved to be more effective as compared to the 
control group in increasing in cardio vascular efficiency. 
(124) 
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Comparison of paired adjusted final mean scores and 
difference between means for the three Experimental groups and 
the control group in Cardio vascular endurance 
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Table-25 
Significance of Difference between Pre-test and Post test Means of 
Experimental Groups and the Control Group 
In Red blood cells 
Groups 
Yoga 
Exercise 
Combined 
Control 
*Signitlcantat 0.05 
Pre-test 
mean 
3.36 
3.33 
3.19 
3.25 
level, 
Post test 
mean 
4.02 
3.94 
4.03 
3.24 
Difference 
between 
means 
0.66 
0.61 
0.84 
0.01 
lie 
DM 
0.057 
0.065 
0.034 
0.024 
t- value 
11.32* 
9.39* 
24.71* 
0.21 
ib.-t at (2, 18) ={(0.05 level) 1.74, J 
It is evident from table-25 that significant difference exists between 
pre and post experimental means of yoga, exercise and combined (yoga & 
exercise) groups. However insignificant difference is seen in the pre and 
post experimental means of the control group. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the Red blood cells of the four groups. The analyses of data through 
ANCOVA is presented table- 26. 
(126) 
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Table-26 
Analysis of Covariance of the Means of Three Experimental Groups 
and the Control Group in Red blood cells 
Pre test 
l^ ost test 
Adjusted 
Post test 
means 
*Signiticant at 0 
Yoga 
3.36 
4.02 
3.99 
.05 level, 
Groups 
Exercise 
3.33 
3.94 
3.80 
Combined 
3.19 
4.03 
4.05 
Control 
3.25 
3.24 
3.26 
Sum 
of 
square 
B 
0.36 
W 
10.95 
B 
8.44 
W 
7.50 
B 
7.97 
W 
2.44 
[Tab.-F at 
d.f. 
3 
76 
3 
76 
3 
75 
[3, 76) = 
Mean 
square 
0.12 
0.14 
2.81 
0.09 
2.66 
0.03 
f- ratio 
0.82 
28.50* 
81.79* 
 {(0,05 level) 2.74J 
[Tab,-F at (3, 75) = {{0.05 level) 2.74,] 
W=within the sets 
B=between the sets 
The analysis co-variance of Red blood cells indicated that the 
resultant F ratio of 0.82 was not significant in case of the pre-test means 
indicating that initial means difference among the groups were not 
significant. The post- test means of the entire four groups yielded an F 
ratio of 28.50 which was significant. The difference between the adjusted 
final means of four groups significant as the obtained F rafio was 81.79 
greater than tabulated F ratio being 2.74. 
Since the difference between the adjusted final means of four groups 
found significant, the LSD test was applied to find out which of the 
differences between the paired adjusted final means were most 
significant. Differences between the paired adjusted final means are 
shown in table 27. 
(127) 
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Table-27 
Paired Adjusted Final Means and Differences between Means for the 
Three Experimental Groups and the Control Group in Red blood cells 
Yoga 
3.99 
3.99 
3.99 
*Significant at X 
exercise 
3.80 
3.80 
3.80 
5 level 
combined 
4.05 
4.05 
4.05 
control 
3.26 
3.26 
3.26 
Difference 
between 
groups 
0.19* 
0.06 
0.73* 
0.25* 
0.54* 
0.79* 
Critical 
difference 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
The above table reveals that the differences in the means of yoga 
and control, exercise and control, combined and control, exercise and 
combined, yoga and exercise group were significant but yoga and 
combined group was not statistically significant at 0.05 level of 
confidence. The combined group proved to be more effective as 
compared to all the groups. The yoga group was the second more and 
least came the exercise group in significance. Thus the hypothesis was 
accepted. All experimental groups proved to be more effective as 
compared to the control group in increasing the Red blood cells 
(128) 
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Figure -9 
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Comparison of paired adjusted final mean scores and difference 
between means for the three Experimental groups and the control 
group in Red blood cells 
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Chapter IV Analysis of Data & Discussion of Findings 
Table-28 
Significance of Difference between Pre-test and Post test Means of 
Experimental Groups and the Control group 
In White blood corpuscles 
Groups 
Yoga 
Exercise 
Combined 
Control 
*Signiticant at 0.05 
Pre- test 
mean 
7350 
7157.5 
7241.5 
7285 
level, 
Post test 
mean 
6687.5 
6817.5 
6783 
7322.5 
Difference 
between 
means 
662.5 
140 
478.5 
67.5 
1 lab.-t a 
DM 
116.60 
254.51 
256.11 
88.19 
t (2,18) ={(0.0^ 
t- value 
-5.68* 
0.549 
-1.86* 
0.76 
level) 1.74,J 
It is evident from table-28 that significant difference exists between 
pre and post experimental means of yoga, and combined (yoga & 
exercise) groups. However insignificant difference is seen in the pre and 
post experimental means of the exercise and control group. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the pulse rate of the four groups. The analysis of data through ANCOVA 
is presented table-29. 
(130) 
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Table-29 
Analysis ofCovariance of the Means of Three Experimental Groups 
and the Control Group in White blood cells 
Pre test 
Post 
test 
Adjust 
ed 
Post 
test 
means 
*Sign 
Yoga 
7350 
6687.5 
6663.23 
itkant at 0.03 
Groups 
Exercise 
7157.5 
6817.5 
6934.49 
level. 
Combined 
7241.5 
6783 
6787.51 
Control 
7285 
7322.5 
7345.4 
7 
Sum of 
square 
B 
391290 
W 
15357633 
B 
5399953.75 
W 110544945 
B 
5500159.79 
W 
40740091.71 
[Tab.-F c 
d.f. 
3 
76 
3 
76 
3 
75 
it (3, 76) = 
Mean square 
130430 
2020741.18 
1799985 
1454539 
1833387 
543201.2 
f-
ratio 
0.07 
1.23 
3.38 
* 
{(0.05 level) 2.74, J 
[Tab.-F at (3, 75) = {(0.05 level) 2.74,] 
The analysis co-variance of white blood cells indicated that the 
resultant F ratio of 0.07 was not significant in case of the pre-test means 
indicating that initial means difference among the groups were not 
significant. The post- test means of the entire four groups yielded an F 
ratio of 01.23which was also not significant. The difference between the 
adjusted final means for four groups were significant as the obtained F 
rafio was 3.38 tabulated F rafio being 2.74. 
Since the difference between the adjusted final means for four groups 
found significant, the LSD test was applied to find out which of the 
differences between the paired adjusted final means were most 
significant. Differences between the paired adjusted final means are 
shown in table 30. 
(131) 
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TabIe-30 
Paired! Adjusted Final Means and Differences between Means for the 
Three Experimental Groups and the Control Group in White Blood 
cells 
Yoga 
6663.23 
6663.23 
6663.23 
Sianificant at .05 
Exercise 
6934.49 
6934.49 
6934.49 
level 
Combined 
6787.51 
6787.51 
6787.51 
Control 
7345.47 
7345.47 
7345.47 
Difference 
between 
groups 
271.26 
124.28 
682.24* 
146.98 
410.98 
557.96* 
Critical 
difference 
461.47 
461.47 
461.47 
461.47 
461.47 
461.47 
The above table reveals that the differences in the means of yoga 
and control, combined and control groups were significant but yoga and 
combined, exercise and control, exercise and combined, yoga and 
exercise groups were not statistically significant at 0.05 level of 
confidence. The yoga group proved to be more effective as compared to 
all the groups. The combined group was the second more and least came 
the exercise group in significance. Thus the hypotheses were accepted. 
All experimental groups proved to be more effective as compared to the 
control group in decreasing the white blood cells. 
(132) 
Chapter IV Analysis of Data & Discussion of Findings 
Figure- 10 
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Comparison of paired adjusted final mean scores and difference 
between means for the three Experimental groups and the control 
group in White blood cells 
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Table-31 
Significance of Difference between Pre-test and Post test Means of 
Experimental Groups and the Control Group 
In Platelets 
Groups 
Yoga 
Exercise 
Combined 
Control 
*Signiikant atO 
Pre-test 
mean 
3.14 
3.15 
3.165 
3.17 
05 level. 
Post test 
mean 
3.175 
3.18 
3.22 
3.155 
Difference 
between 
means 
0.035 
0.03 
0.055 
-0.015 
DM 
0.031 
0.04 
0.04 
0.028 
[Tab.-tat(2,18)={(0 
t- value 
1.129 
0.75 
1.375 
-0.536 
05 level) 1.74, J 
It is evident from table 31 that all experimental (yogic practices, 
combined and exercises) groups have shown insignificant effect in 
platelets and also no significant change was observed in control group at 
0.05 level of significance. 
As the experimental groups showed insignificant effect in all the 
experimental and control groups. But the data was further subjected to 
analysis of co- variance to find out, if there is any significant difference 
among the groups. The analyses of variance are show in the table 32. 
(134) 
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Table-32 
Analysis ofCovariance of the Means of Three Experimental Groups 
and the Control Group in Platelets 
* 
Pre test 
Post test 
Adjusted 
Post test 
means 
Significant at 0 
Groups 
Yoga 
3.14 
3.18 
3.19 
.05 level, 
Exercise 
3.15 
3.18 
3.18 
Combined 
3.17 
3.22 
3.19 
Control 
3.17 
3.16 
3.15 
Sum of 
square 
B 
0.01138 
W 1.9455 
B 0.0445 
W 
1.911 
B 
0.04556 
W 
1.47592 
[Tab.-F at (3, 
d.f 
3 
76 
3 
76 
3 
75 
76) = 
Mean 
square 
0.004 
0.026 
0.015 
0.026 
0.015 
0.019 
{(0.05 level) 2.7 
f- ratio 
0.15 
0.59 
0.81 
4, J 
[Tab.-F at (3, 75) = {(0.05 level) 2.74, ] 
W=within the sets 
B=between the sets 
The analysis covariance of platelets indicated that the resultant F 
ratio of 0.15 was not significant in case of the pre-test means indicating 
that initial means difference among the groups were not significant. The 
post- test means of the entire four groups yielded an F ratio of 0.59 which 
was also not significant. The difference between the adjusted final means 
for three experimental groups and control group were insignificant at the 
0.05 level of confidence, as the obtained F rafio was 0.81 tabulated F ratio 
being 2.74. 
Since the difference between the adjusted final means for four groups 
found insignificant, thus our hypothesis was rejected. 
(135) 
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Figure- 11 
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Between means for the three Experimental groups and 
The control group in Platelets 
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TabIe-33 
Significance of Difference between Pre-test and Post test Means of 
Experimental Groups and the Control Group 
In Blood Sugar 
Groups 
Yoga 
Exercise 
Combined 
Control 
*Significant at 0.0 
Pre-test 
mean 
87.60 
88.00 
89.74 
87.84 
5 level, 
Post test 
mean 
86.82 
87.61 
89.18 
87.90 
Difference 
between 
means 
0.78 
0.39 
0.56 
0.06 
[ Tab.-t at 
DM 
0.47 
0.37 
0.40 
0.32 
(2, 18)= {(0.05 
t- value 
-1.67 
-1.08 
-1.40 
0.19 
level) 1.74, J 
It is evident from table 33 that all experimental (yogic practices, 
corribined, exercise) groups have shown insignificant effect in blood 
sugar and also no significant change was observed in control group at 
both level of confidence. 
As the experimental groups showed insignificant in all the 
experimental and control groups. But the data was further subjected to 
analysis of co- variance to found out, if there is any significant difference 
among the groups. The analyses of co-variance are show in the table 34. 
(137) 
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Table-34 
Analysis ofCovariance of the Means of Three Experimental Groups 
and the Control Group in Blood Sugar 
Pre test 
Post test 
Adjuste 
d Post 
test 
means 
*Signiticant 
Yoga 
87.60 
86.82 
86.85 
at 0,05 level 
Groups 
Exercise 
88.00 
87.61 
87.63 
Combined 
89.74 
89.18 
89.13 
Control 
87.84 
87.90 
87.91 
[T 
Sum of 
square 
B 
57.63 
W 
4698.9 
3 
B 
57.79 
W 
3726.8 
4 
B 
7.55 
W 
168.19 
d.f 
3 
76 
3 
76 
3 
75 
Mean 
square 
19.18 
61.83 
19.26 
49.04 
2.52 
2.21 
f- ratio 
0.31 
0.39 
1.14 
ib.-F at (3, 76) = {(0,05 level) 2,74,J 
3b,-F at (3, 75) = {(0,05 level) 2.74, ] 
W=within the sets 
B=between the sets 
The analysis of co-variance of blood sugar indicated that the 
resultant F ratio of 0.31 was not significant in case of the pre-test means 
indicating that initial means difference among the groups were not 
significant. The post- test means of the entire four groups yielded an F 
ratio of 0.39 which was also not significant. The difference between the 
adjusted final means for four groups was also insignificant as the 
obtained F ratio was 1.14 tabulated F ratio being 2.74. 
Since the difference between the adjusted final means for four groups 
found insignificant, thus our hypothesis was rejected. 
(138) 
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Figure -12 
(0 
U) 
3 
CO 
T3 
O 
CD 
O O) CO h«- CD If) 
0> OO 00 00 CO 00 
Ip/Bui 
c 
o 
o 
D 
• o 
<u 
c 
!a E 
o 
o 
D 
0 
o 
0) 
(0 
CD 
Comparison of paired adjusted final means score and 
difference between means for the three Experimental groups and 
the control group in Blood sugar 
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Chapter IV Analysis of Data & Discussion of Findings 
Table-35 
Significance of Difference between Pre-test and Post test Means of 
Experimental Groups and the Control Group 
In Cholesterol 
Groups 
Yoga 
Exercise 
Combined 
Control 
*Signilkant at 0.05 
Pre- test 
mean 
160.99 
161.80 
161.10 
159.76 
level. 
Post test 
mean 
157.07 
158.05 
156.29 
159.65 
Difference 
between 
means 
3.93 
3.75 
4.81 
0.12 
[ Tab.-t at (2 
DM 
0.50 
0.54 
0.54 
0.39 
,18) = {(0.051 
t- value 
-7.85* 
-6.94* 
-8.91* 
-0.29 
evel)l.74,J 
It is evident from table-35 that significant difference exists between 
pre and post experimental means of .yoga, exercise and combined (yoga 
& exercise) groups. However insignificant difference is seen in the pre 
and post experimental means of the control group. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the cholesterol of the four groups. The analysis of data through 
ANCOVA is presented table-36. 
(140) 
Chapter IV Analysis of Data & Discussion of Findings 
Table-36 
Analysis ofCovariance of the Means of Three Experimental Groups 
and the Control Group in Cholesterol 
Pre test 
Post test 
Ad juste 
d Post 
test 
means 
*Signincai 
Groups 
Yoga 
160.99 
157.07 
157.07 
It at 0.05 lev 
Exercise 
161.80 
158.05 
158.17 
el, 
Combined 
161.10 
156.29 
156.28 
Control 
159.76 
159.65 
159.69 
Sum of 
square 
B 43.16 
W 
8070.44 
B 
125.49 
W 
7194.44 
B 
244.18 
W 
333.84 
[Tab.-F at 
d.f. 
3 
76 
3 
76 
o J 
76 
(3, 76) 
Mean 
square 
14.39 
106.19 
41.83 
94.66 
81.39 
4.45 
f- ratio 
0.14 
0.44 
18.28* 
= {(0.05 level) 2.74J 
[Tab.-F at (3, 75) = {(0.05 level) 2.74] 
W=within the sets 
B=between the sets 
The analysis co-variance of cholesterol indicated that the resultant 
F ratio of 0.14 was not significant in case of the pre-test means indicating 
that initial means difference among the groups were not significant. The 
post- test means of the entire four groups yielded an F ratio of 0.44 which 
was also not significant. The difference between the adjusted final means 
for four groups were significant as the obtained F ratio was 18.28 
tabulated F ratio being 2.74. 
Since the difference between the adjusted final means for four groups 
found significant, the LSD test was applied to find out which of the 
differences between the paired adjusted final means were most 
significant. Differences between the paired adjusted final means are 
shown in table 37. 
(141) 
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Table-37 
Paired Adjusted Final Means and Differences between Means for the 
Three Experimental Groups and the Control Group in Cholesterol 
Yoga 
157.07 
157.07 
157.07 
*Signitlcant at .03 
Exercise 
158.17 
158.17 
158.17 
level 
Combined 
156.28 
156.28 
156.28 
Control 
159.69 
159.69 
159.69 
Difference 
between 
groups 
1.10 
0.79 
2.62* 
1.89* 
1.52* 
3.41* 
Critical 
difference 
1.32 
1.32 
1.32 
1.32 
1.32 
1.32 
The above table reveals that the differences in the means of yoga 
and control, combined and control, exercise and combined, exercise and 
control groups were significant but yoga and combined, yoga and 
exercise groups were not statistically significant at 0.05 level of 
confidence. The combined group proved to be more effective as 
comipared to all the groups. The yoga group was the second more and 
least came the exercise group in significance. Thus the hypothesis was 
accepted. All experimental groups proved to be more effective as 
compared to the control group in decreasing the cholesterol. 
(142) 
Chapter IV Analysis of Data & Discussion of Findings 
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Table-38 
Sitjnificance of Difference between Pre-test and Post test Means of 
Experimental Groups and the Control Groups 
In High Density Lipoprotein 
Groups 
Yoga 
Exercise 
Combined 
Control 
*Significant at 0.05 
Pre-test 
mean 
57.38 
56.69 
56.09 
56.91 
level, 
Post test 
mean 
59.88 
58.75 
59.95 
56.94 
Difference 
between 
means 
2.50 
2.06 
3.86 
0.03 
[Tab.-
DM 
0.33 
0.99 
0.44 
0.12 
t- value 
7.81* 
2.00* 
8.77* 
0.21 
tat(2, I8)=U0.05 level) 1.74J 
It is evident from table-38 that significant difference exists between 
pre and post experimental means of yoga, exercise and combined (yoga & 
exercise) groups. However insignificant difference is seen in the pre and 
post experimental means of the control group. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the H.D.L. of the four groups. The analysis of data through ANCOVA is 
presented table-39. 
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Table-39 
Analysis ofCovariance of the Means of Three Experimental Groups 
and the Control Group in High Density Lipoprotein 
Pre test 
Post test 
Adjusted 
Post test 
means 
*Signiticant at 
B= 
Groups 
Yoga 
57.38 
59.88 
59.57 
0.05 level. 
=within 
betweer 
Exercise 
56.69 
58.75 
57.74 
the sets 
1 the sets 
Combined 
56.09 
59.95 
60.29 
Control 
56.91 
56.94 
56.86 
Sum of 
square 
B 17.09 
W 293.93 
B 118.86 
W 327.14 
B 139.71 
W 
1498.98 
d.f. 
-> J 
76 
3 
76 
75 
(Tab.-F at (3, 76) 
[Tab.-F at (3. 75) 
Mean 
square 
5.70 
3.87 
39.62 
4.32 
46.61 
1,99 
f- ratio 
1.47 
9.19* 
23.76* 
= {(0.05 level) 2.74,J 
= {(0.05 level) 2.74.] 
The analysis co-variance of High density hpoprotein indicated that 
the resultant F ratio of 1.47 was not significant in case of the pre-test 
means indicating that initial means difference among the groups were 
not significant. The post- test means of the entire four groups yielded an F 
ratio of 9.19 which was significant. The difference between the adjusted 
final means for four groups were significant as the obtained F ratio was 
23.76 tabulated F ratio being 2.74. 
Since the difference between the adjusted final means for four groups 
found significant, the LSD test was applied to find out which of the 
differences between the paired adjusted final means were most 
significant. Differences between the paired adjusted final means are 
shown in table 40. 
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TabIe-40 
Paired Adjusted Final Means and Differences between Means for the 
Three Experimental Groups and the Control Group in High Density 
Lipoprotein 
Yoga 
59.57 
59.57 
59.57 
*Signitkant at I 
Exercise 
57.74 
57.74 
57.74 
5 level 
Combined 
60.29 
60.29 
60.29 
Control 
56.86 
56.86 
56.86 
Difference 
between 
groups 
1.83* 
0.72 
2.71* 
2.56* 
0.87* 
3.43* 
Critical 
difference 
0.88 
0.88 
0.88 
0.88 
0.88 
0.88 
The above table reveals that the differences in the means of yoga 
and control, combined and control, exercise and combined, yoga and 
exercise, exercise and control groups were significant but yoga and 
combined group was not statistically significant at 0.05 level of 
confidence. The combined group proved to be more effective as 
compared to all the groups. The yoga group was the second more and 
exercise group found to be least in significance. Thus the hypothesis was 
accepted. All experimental groups proved to be more effective as 
compared to the control group in increasing the H.D.L. 
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Table-41 
Significance of Difference between Pre-test and Post test Means of 
Experimental Groups and the Control Group 
In Low Density Lipoprotein 
Groups 
Yoga 
Exercise 
Combined 
Control 
*Signiricant at 0.05 le 
Pre-test 
mean 
68.25 
70.92 
69.08 
69.89 
vel, 
1 Post test 
mean 
65.30 
68.85 
64.76 
70.07 
Difference 
between 
means 
2.95 
2.07 
4.32 
0.18 
[ Tab.-t at 
DM 
0.39 
0.46 
0.48 
0.12 
t- value 
-7.56* 
-4.5* 
-9.00* 
1.54 
(2, 18)={(0.051evel)1.74,J 
It is evident from table-41 that significant difference exists between 
pre and post experimental means of .yoga, exercise and combined (yoga 
& exercise) groups. However insignificant difference is seen in the pre 
and post experimental means of the control group. 
The data is further subjected to analysis of co- variance to find out, 
if there is any significant difference due to different treatment factors in 
the L.D.L of the four groups. The analysis of data through ANCOVA is 
presented table-42. 
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Table-42 
Analysis ofCovariance of the Means of Three Experimental Groups 
and the Control Group in Low Density Lipoprotein 
Pre test 
Post test 
Adjusted 
Post test 
means 
*Signiricant 
Groups 
Yoga 
68.25 
65.30 
65.34 
at 0.05 le\ 
Exercise 
70.92 
68.85 
68.87 
el. 
Combined 
69.08 
64.76 
64.78 
Control 
69.89 
70.07 
70.06 
Sum of 
square 
B 77.70 
W 
6215.35 
B 
409.90 
W 
5632.58 
B 
222.03 
W 
207.34 
lTab.-Fat(3 
d.f. 
3 
76 
3 
76 
3 
76 
76)= J 
Mean 
square 
25.90 
81.78 
136.67 
74.11 
74.00 
2.77 
(0.05 level) 
f- ratio 
0.31 
1.84 
26.77* 
2.74| 
[Tab.-I" at (3, 75) = {(0.05 level) 2.74,] 
W=within the sets 
B=between the sets 
The analysis co-variance of Low density lipoprotein indicated that 
the resultant F ratio of 0.31 was not significant in case of the pre-test 
means indicating that initial means difference among the groups were 
not significant. The post- test means of the entire four groups yielded an F 
ratio of 1.84 which was also not significant. The difference between the 
adjusted final means for four groups were significant as the obtained F 
rafio was 26.77 tabulated F rafio being 2.74. 
Since the difference between the adjusted final means for four groups 
found significant, the LSD test was applied to find out which of the 
differences between the paired adjusted final means were most 
significant. Differences between the paired adjusted final means are 
shown in table 43 
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Table-43 
Paired Adjusted Final Means and Differences between Means for the 
Three Experimental Groups and the Control Group in Low Density 
Lipoprotein 
Yoga 
65.34 
65.34 
65.34 
*Significant at.( 
Exercise 
68.87 
68.87 
68.87 
5 level 
Combined 
64.78 
64.78 
64.78 
Control 
70.06 
70.06 
70.06 
Difference 
between 
groups 
3.53* 
0.56 
4.72* 
4.09* 
1.19* 
5.28* 
Critical 
difference 
1.04 
1.04 
1.04 
1.04 
1.04 
1.04 
The above table reveals that the differences in the means of yoga 
and control, combined and control, exercise and combined, yoga and 
exercise, exercise and control, groups were found to be significant, but 
yoga and combined group was not statistically significant at 0.05 level of 
confidence. The combined group proved to be more effective as 
compared to all the groups. The yoga group was the second more and 
exercise group found to be least in significance. Thus the hypothesis was 
accepted. All experimental groups proved to be more effective as 
compared to the control group in decreasing the L.D.L. 
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DISCUSSION OF FINDINGS 
The analysis of data revealed that the three experimental groups 
trained by yogic practices, specially designed exercises, and combined 
(exercises and yoga ) showed significant improvement in the selected 
physiological and haematological variables ( Resting pulse rate, systolic 
blood pressure, diastolic blood pressure, vital capacity, respiratory rate, 
breathe holding capacity, Peak air flow rate , cardio vascular endurance, 
red blood cells, white blood cells, total cholesterol, high density 
lipoprotein, low density lipoprotein). But no significant change was found 
in platelets and blood sugar . The mean gain achieved by yogic practices 
was higher in resting pulse rate, systolic blood pressure, diastolic blood 
pressure, vital capacity, respiratory rate, breath holding capacity, peak air 
flow rate white blood cells, and The mean gain achieved by combined 
(exercise and yogic practices) programme was higher in cardio vascular 
endurance, red blood cells, total cholesterol, high density lipoprotein, low 
density lipoprotein. The control group 'D' did not show any significant 
improvement in selected physiological and haematological variables. 
The result of the study confirms the notion that yogic practices, 
exercise and combined programme of (yoga and exercise) improves the 
selected physiological and haematological variables. When administered 
according to the set principles of training in a progressive manner and 
performed in proper way. It was'generally believed that physiological 
variables was almost entirely dependant upon health status of individual 
however, measurement and research revealed that it could be improved 
through exercises and yogic practices. 
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Pulse rate 
The reduction of pulse rate was due to the fact that exercise, yogic 
practices, and combined practices increase the stroke volume and the 
cardiac out put, hence causing greater efficiency in cardiac muscles, with 
less stress on heart. 
The reduction of pulse rate was more in yoga group due to the fact 
that all the above phenomena have occurred due to the yogic practices 
alone. The probable cause of decrease in heart rate is low level of 
sympathetic activity in yoga group, since the heart rate is governed by the 
balance between sympathetic and parasympathetic branches of the 
autonomic nervous system. In addition to it the metabolic practices was 
reduced here as a result of passive stretching and pranayama practices. 
More over, the expenditure of energy is less, which demands less oxygen 
and causes lower pulse rate in comparison to other groups, because heart 
rate is directly proportional to metabolic rate, resulting less production of 
carbon die oxide, which indicates the lower pulse rate. Our study also 
supported by Arpita (1991) Ghose, S. K. (2003), Agrwal, V. and 
Gupta, B. (2006), Singh, S. et. al. (2007), Upadhaya, K. Dhungel. et. 
al. (2008). 
Systolic blood pressure 
The finding of the study shows that the yogic practices group 
proved to be more effective as compared to all experimental and control 
groups. All experimental groups proved to be more effective as compared 
to the control group in decreasing the systolic blood pressure. A 
significant decline in systolic blood pressure in the present study is in 
accordance with the finding of Bhargava et. al. (1988), who evaluated 
the nadishodhan practitioner of pranayama effect after 4 weeks of regular 
practice. The movement to acquire and then regular any asana are very 
smooth and slow manner, as indicated by Gore, M.M. (1984), these slow 
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movements and maintenance of asana in a relaxed way require minimum 
muscular activity and energy and therefore do not put any burden on the 
system. Pranayama is an art of control of breathing, a practitioner of 
pranayama not only tries to control the breath, but at the same time tries 
to keep his attention on the act of breathing, leading to concentration. 
These acts of concentration remove his attention from worldly worries 
and de-stress him. Pranayama also enhance shirking capacity and the 
inner surface of artery & veins by removing the waste products from the 
inner walls. In this relaxed state, thus heart rate and respiratory rate 
remain in normal range; this indicates no change in cardio respiratory 
mechanism, parasympathetic nerve activity overrides sympathetic nerve 
activity Udupa, K. et. al. (2003), therefore the significance decline in 
systolic blood pressure in yogic practice group could be largely due to 
better parasympathetic control over the heart. Our finding also supported 
by Udupa, K. et al. (2003), Bijalni, R. L. (2004), Subbalakshmi, N. K. 
et al (2005). 
Diastolic blood pressure 
Diastolic blood pressure mainly varies with the degree of 
peripheral resistance and heart rate Guyton, C. (1976). The significant 
change by yogic practices group on diastolic blood pressure is observed 
in the present study. It is due to because the Diastolic blood pressure 
depends upon the peripheral resistance. This response is initiated by 
pulmonary stretch receptors which bring about withdrawal of sympathetic 
tone in skeletal muscle; blood vessels leading to wide spread 
vasodilatation thus bring up decrease in peripheral resistance and heart 
rate, and hence decrease in diastolic blood pressure. Our study also 
match's with Hanisworth, R. (1974), Doly, M. and Robinson, B. (1968) 
Upadhyay, K. Dhungel, et. al. (2008). 
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Vital capacity 
It is reveled on the basis of analysis of data that all experimental 
groups show significant effect in increasing the vital capacity. The 
analysis of the data regarding vital capacity revealed that yogic practices 
increase the vital capacity more significantly as compared to other 
groups. The improvement of vital capacity was due to the fact that yogic 
practices might have increased the chest expansion capacity it is because 
the yogic practices enhance the elasticity of thoracic cage and strengthen 
the respiratory muscles and provide stretching the lungs muscles and 
alveoli in greater degree which, in turn might have increased the size and 
capacity of the lungs and improved the efficiency of intercostals muscles. 
In addition to this it might have increased the Vital capacity. The present 
investigation also supports the earlier findings by Ganguly, S. K. and 
Gharote, M. L. (1988), Bhole, M. V. and Karambelar, P. V. (1972), 
Moses Robson (1973), Chinnaswami, K. (1992), Singh, S. et.al. (2007). 
Respiratory rate 
The reduction of respiratory rate was due to the fact that combined 
practices of physical exercise and yogic practices had caused an increase 
in size of lungs, stretch of the alveoli and improvement upon the 
efficiency in intercostals muscles. Hence an increased efficiency in lungs, 
which now bear less strain, might have been the causal factor in lowering 
the respiratory rate. It was previously been noticed in the process of 
investigation that lower heart rate occurs due to the physical exercise and 
yogic practices. The lower heart rate too might have contributed to lower 
respiratory rate. 
The result also indicates the reduction of respiratory rate more in 
yoga group. It is due to the fact that all the above kinds of efficiency were 
increased by yogic practices alone in addition, the total metabolic process 
gets reduced due to yogic practices and there would continue indicating 
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less demand of oxygen, it is because the burning process in mitochondria 
in body ceils of the participants becomes lower, which might have been 
cause of lower respiratory rate in comparison to other groups. The present 
investigation also supports these earlier findings by Deepshikha (2000), 
Ghose, S. K. (2003), Trisha lamb (2004), Agrwal, V. and Gupta, B. 
(2006), Singh, S. et. al. (2007), Sisodia, A. and Tomar, S. S. (2009). 
Breathe holding capacity. 
The findings of our study have shown that the yogic practices 
group proved to be more effective as compared to all the groups. All 
experimental groups proved to be more effective as compared to the 
control group in increasing the breath holding capacity. 
The improvement of breath holding capacity was due to the fact 
that yogic practices, combined practices, and exercises might have caused 
the increase in the size and tolerance capacity of the lungs and also might 
have been instrumental in stretching the alveoli. The result reveals that 
the participants of yogic group, combined group, and exercise had 
considerably improved in their breath holding capacity as compared to 
control group. 
Experimentally, it has been established that attention, mental effort 
different emotions bring about some modification in breathing. By 
pranayama we regulate our breathing and make it rhythmic, and make it 
possible to have our body and mind more balanced. Pranayama training 
has also been found advantageous to improve these factors successfully. 
Pratap, V. (1968), Kocher, H. C. (1974), Karmande, A. K. (1981), and 
yogic practices might have increased the chest expansion capacity it is 
because the yogic practices enhance the elasticity of thoracic cage and 
strength of respiratory muscles and provide stretching the lungs muscles 
and alveoli in greater degree which, in turn might have increased the size 
and capacity of the lungs and improve the efficiency of intercostal 
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muscles. In addition to this the metabolic process was reduced here as a 
result of passive stretching and practice. Moreover the loss of energy is 
less, which demands less oxygen and cause heart to have a less strain, 
Heart rate is directly proportional to metabolic rate, resulting in less 
production of carbon die oxide. This in consequence, might have 
increased the breath holding capacity. The present investigation also 
supports these earlier findings by Ganguly, S. K. and Gharote, M.L. 
(1988), Bhole, M. V. and Karambelar. P. V. (1972), Moses Robson, 
(1973), chinnaswami. K. (1992), Ghose, S. K. (2003), Singh, S. et. al. 
(2007). 
Peak Air flow rate 
The peak air flow rate is one of the measures of functional capacity 
of respiratory system the basis of peak respiratory flow for monitoring the 
ventilator function is the amount of expiration. The finding of this study 
revealed that all experimental groups obtained significant improvement in 
Peak air flow rate but the improvement was more in yoga group, it is due 
to the rise in thoracic pulmonary compliances and bronchodialation by 
training of yogic practices. Stimulation of pulmonary stretch receptors by 
inflation of the reflexely smooth muscles of larynx and trachea-bronchial 
tree, probably this modulates the air ways caliber and reduces airway 
resistance. Keele C. A. et al (2003). 
These practices produce physiological balance in different system 
of the body (cardiovascular, respiratory, central nerveous.etc) for their 
harmonious working. This provides the best organic vigor to the 
individual. Therefore the type of training with selected yogic practices 
and pranayama did improve the peak air flow rate, moreover since 
pranayama is basically breathing practices this involves using of lung 
space, which is not used in normal shallow breathing, pranayama acts as a 
physiological stimuli for the release of lung surfactant and prostaglandins 
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to alveolar space which increases the lung compliances. Therefore the 
increased peak air flow rate might be consequence of small air way 
opening in lungs. This study is also supported by Deepshikha (2000), 
Subbalakshmi, N. K. et al (2005), Becky Richmond (2007), Singh, S. 
et, al. (2007), Upadhyay, K. Dhungal et, al. (2008). 
Cardiovascular endurance 
Cardiovascular endurance could be improved through practices of 
exercise, it was also found that yogic practices are more effective than 
exercise but when these both compared with combined group of yogic 
practices and exercise, then combined group is found more significant. 
Earlier researches reveal that both short term and long term yoga 
practices help improve cardiovascular endurance. Ganguly, S. K. and 
Gharote, M. L. (1989), Maily and Samahta (2004). However there was 
the fact that combined practices, physical exercise and yogic practices 
had caused and increase in the size of lungs, stretch of alveoli and 
improved the efficiency of intercostals muscles. Hence an increased 
efficiency in lungs which now bear less strain. It has the first effect of 
yogic training programme on the cardiovascular endurance concerns 
changes in the heart, training have been shown to increase in the heart 
size may arise due to an increase in the size of the heart cavities 
(ventricles and arteries) as well as increase in the thickness on the walls 
on the heart. The benefits of the cardiovascular system realized by an 
increase in heart size include the artery, and ventricles, which allow a 
greater volume of the blood to be pumped in each heart, beat and increase 
thickness on the heart also, increase the stroke volume. 
Increased capillarization (number of capillaries in a given space) is 
another benefit that may rise as a result of cardiovascular endurance. An 
increased capilliarization allow for a greater surface area and reduce the 
distance between the blood and the surrounding tissues, thus increasing 
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diffusion capacity of oxygen and carbon dioxide, as well as increasing the 
transport of nutrients to cell. The present finding suggested that exercise 
with the yogic practices together can be the best method for improving 
the cardiovascular endurance. The present investigation of our finding is 
supported by Moses Robson (1973), Khodeskar,A.N. (1988), Nandi, S. 
and Adhikari, H. (1999), Deepshikha (2000), Ganguly, S. K. et. al. 
(2003), Subbalakshmi, R K. et. al. (2005), Becky, Richmond (2007), 
Singh, S. et. al.(2007), Upadhyay, K. Dhungal (2008). 
Red Blood Ceils 
The number of red blood cells could be improved through practices 
of exercise, it was also found that yogic practices are more effective than 
exercise but when these both compared with the combined group of yogic 
practices and exercise, then combined group is found more significant. It 
is due to the fact that combined group (yoga and exercise) causes an 
apparent increase in the concentration of red blood corpuscles as 
observed which is due to the mobilization of plasma from blood to tissue 
fluid. Besides this the yogic asana, pranayama and exercise makes a 
greater amount for oxygen supply thus putting in to circulation the red 
blood corpuscles stored in spleen and accessory spleen. Yogic practices 
and exercises is also increased the mayoglobin pigment (store keeper of 
oxygen), which is helpfial to supply more amount of oxygen. 
The reason for obtaining a significant change in the concentration 
of red blood corpuscles, a result of general cardio- vascular fitness in the 
experimental group might have resulted in the release of more amount of 
fluid fi*om the blood vessels leading to a significant increase in red blood 
corpuscles concentration in every session of training. As it is a general 
belief that red blood cells per unit volume of blood is increased by yogic 
practices and exercise. The present investigation also supports the earlier 
findings by Krebs, P. et. al. (1983), Arpita (1990), Uppal, A. (1986), 
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Sajwan, A. K. (1988), Malathi, A. et, al. (2001), Majnundar, M. 
(2000). 
White Blood Cells 
The number of white blood cells could be changed through 
practices of yogic practices, it was also found that combined practices are 
more effective than exercise but when these both compared with yogic 
programme, then yogic practices group is found more significant. The 
analysis of data clearly reveals that in case of W.B.C the difference in the 
means of yoga and control groups, were most significant than in other 
groups because Yogic practices minimize the stress of body, whether it is 
physical, physiological or psychological. Practicing any yoga posture in a 
relaxing way with slow deep breathing and the intention to let go and 
relax the nervous system can be very beneficial in decreasing the 
symptoms of stress, allergies. Kapalabhati breathing is great for allergies 
as it forces out the mucus. (Don't forget to keep tissues within easy 
reach!) The relaxation time at the end of a yoga practices can also be an 
important part of decreasing allergic immune response. Relaxing the 
nervous system has been shown to help & direct the immune system to 
attack the viruses and bacteria, but a strong immune system can frost the 
invaders within a few days, preventing more extreme manifestations of 
the illness and in fact strengthening the immune system. Yoga practices 
done in a relaxed way and slow, deep pranayama can help relax the 
nervous system and boost the immune response. 
Located in the chest, the thymus gland is the locus of the immune 
system. Thus both the thymus gland and the immune system are 
stimulated by any posture in which we open the chest and breathe deeply 
into it. The most beneficial postures for this purpose are the Cobra, the 
Fish, the Boat, the Bow and the Bridge. Since the thymus gland 
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corresponds to the fourth chakra, these postures can be enhanced by 
including chakra sounds such as the fourth chakra bij mantra "yum" or 
the fourth chakra vowel sound "ay." Kapalabhati breathing or slow deep 
ujjayi breathing in postures where the chest is open can also be beneficial 
with a relaxed nervous system and a focused and revitalized immune 
system. Jeff, Migdow, M.D. (2004). 
Yogic asana and pranayama minimize the stress of body, whether it 
is physical, physiological or psychological. And leucocytes count 
increase only when there is any type of stress or allergies. So by this 
effect of yogic asana and pranayama the total count of leucocytes become 
decreased, with this the neutrophiles (a part of leucocytes) become 
increased by a biochemical reaction in side of body. The main function of 
neutrophiles is phagocytosis and production of antibodies, by which the 
immune system become strong. This in consequence, might have 
decreased the leucocytes. The present investigation also supports these 
earlier findings by Winter (1985), King Roy and Brownstone, A. 
(1999), Shridharan. K. et. al. (1981), Majmundar, M. (2000), 
Malathi, A. et, al. (2001). 
Platelets 
It is revealed on the basis of analysis of data that there was no 
significant change in the case of platelets before and after the 
experimental period. Reason may be that 12 weeks of training period 
might not have been sufficient to bring out significant change on this 
variable. 
Blood sugar 
It is revealed on the basis of analysis of data that there was no 
significant change found in the case of blood sugar after the experimental 
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period. Singh,S. et. al. (2008), Singh, S. et al (2001), Bijaini, R. L. 
(2004), found significant decrease in the blood sugar but in this study no 
significant change was found. Reason might be that the subjects were 
selected for the study was school student's age ranged from 1 5 - 1 7 
years. And perhaps they already have normal value of blood sugar. 
Therefore no significant change was found after the training period. 
Cholesterol 
The quality of cholesterol could be improved through practices of 
exercise, it was also found that yogic practices are more effective than 
exercise but when these both compared with combine group of yogic 
practices and exercise, then combine group is found more significant. The 
present study also shows a significant decrease in total cholesterol, low 
density lipoprotein with a significant increase in high density lipoprotein 
level. 
The result of study shows significant reduction in total cholesterol 
for the all experimental groups. But in case of control group it was not 
statistically significant. Cholesterol synthesis and catabolism is primarily 
carried out by the lever cholesterol protein complex circulate by way of 
lymphatic and veins, and back into the blood. Physical activity, by 
increasing metabolism speeds up the process of excretion cholesterol and 
also prevents synthesis of the cholesterol. 
Low density lipoprotein cholesterol (L.D.L.-C) and high density 
lipoprotein (H.D.L.-C) have opposing function in terms and catabolism of 
cholesterol. (L.D.L.-C) assist in the synthesis of cholesterol and therefore 
increasing circulatory blood cholesterol, High density lipoprotein takes 
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cholesterol to liver where it is changed to bile and eventually exerted. This 
is found to be body's major method of reducing its cholesterol stores. 
The result of this study have shown an increase in (H.D.L.-C) and 
decrease in (L.D.L.-C) have assisted in the speedy process of cholesterol 
execration and lowering of circulating a greater mobilization and 
alimentary assimilation of cholesterol and thus lowers it in the blood. 
Moreover, the exercise, yogic practices programme must have demands 
on the circulatory, respiratory and metabolic functions of the body. 
Whereby benefiting in bringing about the above desirable changes in 
terms of blood cholesterol. Patanjali first exponent of yoga, described 
Pranayama as the gradual unforced cessation of breathing. The ancient 
science of yoga makes respiration rhythmic and to calm the mind to reach 
the ultimate goal. This practice of pranayama is an art of controlling the 
breath. A practioner of pranayama not only tries to control the breath but 
at the same time tries to keep his attention on the act of breathing, leading 
to concentration. This act of concentration removes his attention from 
worldly worries and "de-stress" him. This involves respiratory and 
circulatory systems as well as the enzymatic machinery adaptations that 
facilitate the muscle to work more effectively. When adaptation to 
breathing exercise has taken place, the muscle enzymes are completely 
filled with oxygen and they are better equipped to work at a low intensity 
for a longer duration of time. Additionally, they are able to use free fatty 
acid (FFA) as the main substance being burnt off Also, by participating 
in breathing exercise one's metabolic rate becomes elevated during the 
practices and remains elevated even after pranayama. The more 
pranayama practices, the longer one's metabolism confinues to bum 
calories before returning to its resting level. This state of elevated 
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metabolism can last for as little as a few minutes after practices to as long 
as several hours after prolonged or heavy exercise. 
In case of high density lipoprotein cholesterol (H.D. L.), and low 
density lipoprotein cholesterol (L.D.L), reciprocal changes were observed 
in the present study with an increase in (H.D.L.) for all the experimental 
groups and decrease in (L.D.L.-C) for all the experimental groups. 
Although the association between regular endurance exercise and 
increased H.D.L.-C and decreased (L.D.L.-C) is now well established 
Nieman (1995), the exact mechanism explaining these changes remain 
unsolved. However, the interplay of three important enzymes, (1) 
lipoprotein lipase (L.P.L.) (2) Hepatic lipase, (H.P.), and (3) Lecithin 
cholesterol ocyltran sferace (L.C.A.T.), contribute towards the H.D.L., 
L.D.L. and Triglyceride changes. H.D.L. is found with in the blood by 
the action of two key enzymes lipoprotein lipase and lecithin cholesterol 
acytltransferace and taken out of circulation by the enzyme hepatic lipase. 
Physically active people tend to have higher L.P.L. and L.C.A.F. and 
lower H.L. activity levels. Exercise and yogic practices in fact can up to 
double the normal L.P.L. activity in muscles and adipose tissue. This 
allows working muscles to use more fatty acids for ftiel. The endothelium 
based L.P.L. fiinction as a mobiliser of free fatty acids (FFA) from 
endogenous triglyceride stores. Several studies have reported that 
endurance exercise have nearly double the capacity for triglyceride 
clearance from the blood than inactive people, which is associated with 
increased H.D.L production and lower the L.D.L, level .our findings also 
supported by Matson, I. G. et.al. (1994), Adiputra, N. (1992), Bauman, 
A. & Owen, N. (1991), Kumar, S. (1995), Kumar, R. and Selvan, K. 
(1991), Arpita (1991), Majmundar, M. (2000), Malathi. A. et. al. 
(2001), Trisha lamb (2004), Singh, S. et. al. (2008). 
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CHAPTER-V 
SUMMARY CONCLUSIONS AND 
RECOMMENDATIONS 
SUMMARY 
The purpose of this study was to investigate the effects of physical 
exercises, yogic practices, independently and also jointly on selected 
physiological variables on school boys in between 15 to 17 years of age. 
The study was also delimited by certain yogic practices; it includes 
specific asanas, pranayama, kriya for a period of three months .The study 
was further delimited to certain especially designed exercises programme 
for the same period. It was delimited on selected physiological variables. 
Keeping in view the objectives of the study following hypotheses were 
formulated. 
1. It was hypothesized that yogic practices (Asana and pranayama, Kriya) 
will affect more positively than Exercises on the physiological variables. 
2. It was further hypothesized that a combined exercise yogic programmes 
would be more effective in improving the selected physiological variables 
than the individual programmes of yoga and exercises. 
Eighty (80) male students of Engineer's colony senior secondary 
school quarsi by pass road Aligarh were selected for this study by random 
sampling procedure. The average age of the students was 15-17 years as 
per the school records. The first three groups namely 'A', 'B', and C were 
subjected to yogic practices programme , specially designed exercises 
programme and combined (yoga and specially designed exercises) 
programme. The fourth control group 'D' was not subjected to any 
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experimental programme. The experiment was conducted for a period of 
twelve weeks excluding the period taken for collecting the data. The data 
of physiological variables of subjects were recorded prior and after the 
twelve weeks experimental period from October to January 2009-2010. 
The whole training programme for the experimental group 'A', 'B' 
and ' C was carefully and systematically planned. The experimental 
groups 'A', 'B' and ' C underwent the training programme on yogic 
practices, Exercises and the combined practice (yoga and exercises) 
respectively under the guidance of three assistants at the same place and 
time under careful supervision of the research scholar for a period of 
twelve weeks in the 5 day week in the morning. The objective reflected 
exactly what was expected of the subjects after going through the training 
programme. The control group 'D' was not allowed to undergo the 
training programme. 
To establish the effect of the yogic practices, exercises on selected 
physiological variables. The data were examined by applying analysis of 
co-variances (ANCOVA Test) with regard to three experimental groups 
and one control group to find out the inter group variability to allow for 
the comparison between initial and final scores and to effect adjustments 
in final on terminal scores which allowed for difference in some inifial 
variables. The level of significance was set at 0.05 level. 
It is evident that there is significant difference in pre and post test 
mean values of Pulse rate, Blood pressure (systolic and diastolic), Vital 
capacity. Respiratory rate. Breathe holding capacity, Peak air flow rate, 
Cardio vascular endurance. Red blood cells, White blood cells. Total 
cholesterol, High density lipoprotein, Low density lipoprotein) for yoga 
pracfice, especially designed exercises group, combined group and no 
significant differences were observed in the control group. 
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The analysis of co-variance of pulse rate indicated that the resultant F 
ratio of 0.46 was not significant in case of the pre-test means indicating 
that initial mean difference among the groups were not significant. The 
post- test means of the entire four groups yielded an F ratio of 2.99 which 
was significant at .05 level. The difference between the adjusted final 
means of four groups were also significant as the obtained F ratio was 
8.89 tabulated F ratio being 2.74. 
The analysis of co-variance of systolic blood pressure indicated 
that the resultant F ratio of 0.18 was not significant in case of the pre-test 
means indicating that initial mean difference among the groups were not 
significant. The post- test mean of the entire four groups yielded an F 
ratio of 1.19 which was also not significant. The difference between the 
adjusted final mean of four groups were significant as the obtained F ratio 
was 4.23 tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of diastolic blood pressure indicated 
that the resultant F ratio of 0.49 was not significant in case of the pre-test 
means indicating that initial mean difference among the groups were not 
significant. The post- test means of the entire four groups yielded an F 
ratio of 3.11 which was significant. The difference between the adjusted 
final mean of four groups were also significant as the obtained F ratio 
was 7.69 tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of Vital capacity indicated that the 
resultant F ratio of 2.38 was not significant in case of the pre-test means 
indicating that initial mean difference among the groups were not 
significant. The post- test means of the entire four groups yielded an F 
ratio of 13.84 which was significant. The difference between the adjusted 
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final mean of four groups were also significant as the obtained F ratio 
was 20.57 tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of Respiratory Rate indicated that the 
resultant F ratio of 0.60 was not significant in case of the pre-test mean 
indicating that initial mean difference among the groups were not 
significant. The post- test means of the entire four groups yielded an F 
ratio of 6.85 which was significant. The difference between the adjusted 
final mean of four groups were also significant as the obtained F ratio 
was 22.35 tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of Breath holding capacity indicated 
that the resultant F ratio of 0.36 was not significant in case of the pre-test 
mean indicating that initial mean difference among the groups were not 
significant. The post- test mean of the entire four groups yielded an F 
ratio of 3.16 which was significant. The difference between the adjusted 
final mean of four groups were significant as the obtained F ratio was 
26.38 tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of peak air flow rate indicated that the 
resultant F ratio of 0.88 was not significant in case of the pre-test mean 
indicating that initial mean differences among the groups were not 
significant. The post- test mean of the entire four groups yielded an F 
ratio of 3.57 which was significant. The difference between the adjusted 
final mean of four groups were also significant as the obtained F ratio 
was 7.75 tabulated F ratio being 2.74, at 0.05 level of significance. 
The analysis of co-variance of Cardio vascular endurance indicated 
that the resultant F ratio of 0.49 was not significant in case of the pre-test 
mean indicating that initial means differences among the groups were not 
significant. The post- test mean of the entire four groups yielded an F 
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ratio of 1.86 which was also not significant. The difference between the 
adjusted final mean of four groups were significant as the obtained F ratio 
was 28.97 tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of Red blood cells indicated that the 
resultant F ratio of 0.82 was not significant in case of the pre-test mean 
indicating that initial mean difference among the groups were not 
significant. The post- test mean of the entire four groups yielded an F 
ratio of 28.50 which was significant. The difference between the adjusted 
final mean of four groups were also significant as the obtained F ratio 
was 81.50 tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of white blood cells indicated that the 
resultant F ratio of 0.07 was not significant in case of the pre-test mean 
indicating that initial mean difference among the groups were not 
significant. The post- test mean of the entire four groups yielded an F 
ratio of 1.22 which was also not significant. The difference between the 
adjusted final mean of four groups was significant as the obtained F ratio 
was 3.38 tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of platelets indicated that the resultant F 
ratio of 0.04 was not significant in case of the pre-test mean indicating 
that initial mean difference among the groups were not significant. The 
post- test mean of the entire four groups yielded an F ratio of 0.53 which 
was also not significant. The difference between the adjusted final mean 
of four groups were also insignificant as the obtained F ratio was 0.53, 
tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of blood sugar indicated that the resultant 
F ratio of 0.31 was not significant in case of the pre-test mean indicating 
that initial mean difference among the groups were not significant. The 
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post- test mean of the entire four groups yielded an F ratio of 0.39 which 
was also not significant. The difference between the adjusted final mean 
of four groups were also insignificant as the obtained F ratio was 1.14 
tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of cholesterol indicated that the 
resultant F ratio of 0.14 was not significant in case of the pre-test mean 
indicating that initial mean difference among the groups were not 
significant. The post- test mean of the entire four groups yielded an F 
ratio of 0.44 which was also not significant. The difference between the 
adjusted final mean of four groups were significant as the obtained F ratio 
was 18.28 tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of High density lipoprotein indicated 
that the resultant F ratio of 1.47 was not significant in case of the pre-test 
mean indicating that initial mean difference among the groups were not 
significant. The post- test mean of the entire four groups yielded an F 
ratio of 9.18 which was significant. The difference between the adjusted 
final mean of four groups were also significant as the obtained F ratio 
was 23.37 tabulated F ratio being 2.74 at 0.05 level of significance. 
The analysis of co-variance of Low density lipoprotein indicated 
that the resultant F ratio of 0.31 was not significant in case of the pre-test 
mean indicating that initial mean difference among the groups were not 
significant. The post- test mean of the entire four groups yielded an F 
ratio of 1.84 which was also not significant. The difference between the 
adjusted final mean of four groups were significant as the obtained F ratio 
was 26.77 tabulated F ratio being 2.74 at 0.05 level of significance. 
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CONCLUSIONS 
Based on the understanding after deliberate discussion with experts and 
the supervisor and also in light of the above understanding following 
conclusions were finally drawn:-
1. All experimental groups (yogic practices, combined, exercise) have 
shown significant decrease in pulse rate and no significant change 
was observed in control group. 
2. All experimental groups (yogic practices, combined, exercise) have 
shown significant increase in Peak Air flow rate and no significant 
change was observed in control group. 
3. All experimental groups (yogic practices, combined, exercise) have 
shown significant increase in vital capacity and no significant 
change was observed in control group. 
4. All experimental groups (yogic practices, combined, exercise) have 
shown significant decrease in respiratory rate and no significant 
change was observed in control group. 
5. All experimental groups (yogic practices, combined, exercise) have 
shown significant increase in breath holding capacity and no 
significant change was observed in control group. 
6. All experimental groups (combined, yogic practices, exercise) have 
shown significant increase in cardiovascular endurance and no 
significant change was observed in control group. 
7. All experimental groups (combined, yogic practices, exercise) have 
shown significant increase in red blood cells and no significant 
change was observed in control group. 
8. Experimental groups (yogic practices and combined group) have 
shown significant decrease in W.B.C., but there was no significant 
change was found in exercises and control groups. 
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9. All experimental groups (yogic practices, combined, exercise) 
groups have shown no significant change in platelets and also no 
significant change was observed in control group. 
10. All experimental groups (yogic practices, combined, exercise) have 
shown no significant change in blood sugar and also no significant 
change was observed in control group. 
11. All experimental groups (combined, yogic practices, exercise) have 
shown significant decrease in total cholesterol and no significant 
change was observed in control group. 
12. All experimental groups (combined, yogic practices, exercise) have 
shown significant increase in H.D.L. and no significant change was 
observed in control group. 
13. All experimental groups (combined, yogic practices, exercise) have 
shown significant decrease in L.D.L. and no significant change was 
observed in control group. 
14. It is concluded that significant difference were found in the pulse 
rate, systolic blood pressure, diastolic blood pressure, peak air flow 
rate, respiratory rate, vital capacity, breath holding capacity, cardio 
vascular endurance, red blood cells, white blood cells, total 
cholesterol, high density lipoprotein and low density lipoprotein,. 
15. It is concluded that no significant difference were found in the 
platelets and blood sugar by any experimental groups. 
16. Evidence also has been found that the mean gain achieved by yogic 
practices were higher in pulse rate, systolic blood pressure, diastolic 
blood pressure, peak air fiow rate, respiratory rate, vital capacity, 
breath holding capacity, and white blood cells. 
17. Evidence also has been found that the mean gain achieved by 
combined group were higher in cardio vascular endurance, red blood 
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cells. Total cholesterol was more decreased with more increase in 
high density lipoprotein and decrease in low density lipoprotein 
through combined programme than other progrmmes. 
18.The yogic practices and combined practices were more effective 
than exercise programme in the selected physiological variables. 
RECOMMENDATIONS: 
In the light of the result, the following recommendations have been made: 
1. The result of this study may be helpful in preparing some 
conditioning / training programme for young athlete for the 
development of selected physiological variables. 
2. The findings of this study may be some curative and therapeutic 
value in relation to cardio-respiratory disease. 
3. Similar study may be conducted by using sophisticated equipment, 
training with greater frequency and duration with more number of 
subjects. 
4. It is recommended that the same study may be conducted to 
determine the comparative effect of selected yogic and exercise 
practices with reference to certain games and sports. 
5. A similar study may be undertaken on same age group girl's 
student. 
6. A similar study may be undertaken with middle age group 
population. 
7. A similar study may be undertaken on employing subjects of 
various age groups, with closer ranges so that the intensity and 
duration of the activity shall be more precisely suggested. 
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8. A similar study may be undertaken by selecting yogic practices and 
exercise other than chosen in this study. 
9. A similar study may be undertaken on other physiological and 
hematological variables, which is not selecting in this study. 
10.A similar study may be also undertaken on psychological variables. 
11. The findings of this study may be utilized by the physical 
education teachers, coaches and physiologist to bring about desired 
changes. 
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APPENDIX-I 
DETAILED INSTRUCTION AND DESCRIPTION OF ASANAS IS 
GIVEN BELOW 
SIRSASANA 
This asana is known as the king of all the asanas. 
METHOD 
Roll a piece of cloth similar to the one used by peasant women to 
support pitcher of water on head. Knee down on the ground. On this 
rolled cloth, place four fmger broad area -half of which is on the forehead 
below the hair line and the other half just above the half line. This area is 
considered the most appropriate for the performance of head stand. Inter 
lock the fingers, make a convenient angle (about 60) with the forearms. 
Support the top of the head with the interlocked fingers. 
Now raise the bent knees up, keeping toes on the ground bring the 
thighs nearer the chest and then slowly lift the toes off the ground fold 
the legs so that the feet touches the buttocks make the back straight. Now 
straighten the legs so that the body stands perpendicular to the ground 
stretch the toes upwards. Maintain the posture in a very relaxed way with 
normal breathing. 
SARVANGASANA [SHOULDER STAND POSTURE] 
METHOD 
Lie supine on the ground, feet together, arms by the side of the 
thighs with palms downwards, gracefiilly raise the legs together with out 
bending at the knees till it from 45 to the ground. Raise the legs fiirther to 
90 position. Pause for between one and four respirations. Now gradually 
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raise the buttocks and trunk and take the legs behind the head .Resting 
elbow on the ground firmly, support the back with palms, Try to make 
the back and the legs straight, perpendicular to the ground. Stretch the 
toes upwards. There should be proper chin lock. Relaxingly, support the 
body on the shoulder with normal berthing. Maintain the position, 
normally for two minutes and then slowly release the posture. 
MATSYASANA [FISH POSTURE] 
METHOD 
Sit in Padmasana, keep the plams beside the hips. Bend 
backwards; support the body first by right elbow and then the left elbow 
and rest the head on the ground. Slowly touch the shoulders and lie flat 
on the ground. Hold big toes. This is half fish posture. 
For final pose, place the palms above the shoulders on either side 
of head, fingers pointing to the shoulders. Taking the weight on the 
palms lift the head, back and buttocks off the ground. Bring forehead to 
the ground by bending cervical spine backwards. Balance the body and 
then catch hold big toes. 
HALASANA [PLOUGH POSTURE] 
METHOD 
Lie flat on the back, feet together arms by your side with palms 
downwards. Keeping the whole of the spine pressed to the floor, slowly 
raise the legs with feet together upto 90 pause for three or four 
respirations. Now gradually raise the buttocks and truck as well with out 
lifting the head so that the toes touch the ground behind the head. Stretch 
out your legs and allow your toes to move on the ground as for as 
possible from yours head. Do not strain. If your toes do not touch the 
floor, do not worry, with in few days practice, toes will reach the floor. 
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BHUJANGASANA [COBRA POSTURE] 
METHOD (1) 
Lie down on stomach, turn the feet and relax the legs, place the 
palms just under the shoulders. Keeping the elbows close to the body, 
slowly raise upper part of the body up to waist line .Look up. With lower 
back, slowly twist upper part of the body on the right side as much as it 
can be easily done. Try to look at the other shoulder. Hold the position 
for two seconds and then slowly change it to the other side. Repeat it ten 
times. Breathing should be normal throughout the exercise. 
METHOD (2) 
Lie down on stomach, turn the feet and relax the legs. Place the 
palms just under the shoulders. Keeping the elbows close to the body, 
slowly raise upper part of the body upto waist line. Lookup and breathe 
normally hold the position for 45 seconds. 
(Note: Method No. 2 was used for yogic practices in this study). 
SALBHASANA [LOCUST POSTURE] 
The locust compliments the cobra, this is why it follows after it. 
METHOD-
Lie down in praline position and place your forehead on the floor 
with keep feet together, place your hands under the thighs and raise both 
legs up with out bending knees, about 30° and breathe normally. Hold it 
for about 30 seconds. 
Ill 
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DHANURASANA [BOW POSTURE / BACK WARD SPINE 
STRETCH] 
METHOD 
Lie down on stomach, bend the knees and hold the feet (or ankles) 
keeping about one ft. distance between them. Without jerk, raise above 
the below part of navel point as much as you can easily, so that the spine 
make a arched backwards like a bow. Elbows must be kept unbent. Look 
up, Spread out the knees. Keep normal breathing, Stabilize the body on 
abdomen (navel) initially for about thirty seconds. 
ARDH-MATSYENDRASANA [THE HALF-TWISTED POSTURE] 
This is named after a great yogi, Matsyendranath who usually used 
to sit in this position. 
METHOD 
Sit on the ground, bend right leg from the knee and place the heel 
against the perineum, place the left foot by the side of right knee, on the 
ground. Encircle the right arm to the outer side of left knee and hold the 
ankle of left foot. The left arm should be taken placed behind with side of 
hip on the ground. Palm should face out side, keep back, neck and left 
knee straight. Now twist the body as much as it can easily, look back 
from over the left shoulder, and repeat the same with other side leg. 
PASCHIMOTTANASANA [POSTERIOR STRETCH POSTURE] 
METHOD 
Sit on the ground v/ith feet together and legs straight place palms 
on the ground besides the hips. With deep inhale raise the hands up and 
stretch with exhale bend the back forwards. Hold up big toes and stretch 
the body. Look in front; maintain the position for 10 seconds only. 
IV 
Appendices-I 
Now relax the body and with out bending the legs try to touch the 
forehead with the knees. It is important not strain the body, just relax the 
body and hold the position for quiet sometime .After few days forehead 
will touch the knees. After some progress has been made in its practice, 
an attempt should be made to hold the feet between the interlocked 
fingers. 
SHAVASANA (Dead Posture) 
Savasana is a posture and meditation combined. It provides 
relaxation to the body and the mind. Appears simple but is rather difficult 
to practice Savasana relaxes the muscles tried through exercises and 
reinvigorates and rejuvenates the body. It is one of the most powerful 
tools in controlling large number of diseases caused by mental tension 
such as heart diseases, hypertension, blood pressure, insomnia and some 
other psychosomatic disorders. 
It is an art of relaxing the body internally and to calm down the 
mind leading to meditation. If one learns the art properly it provides deep 
rest to small tissues and nerve fibers. The asana ensures proper 
circulation of fife. 
METHOD 
Lie down straight on the back, make half ft. distance between the 
feet. Keep the palms by the side of the body, facing upwards, eyes closed 
and nornial breathing through nose. 
Now concentrate on different body parts, one by one starting with 
the toes and continuing right up to the top of the head a feeling of 
relaxation is propagated. Use auto suggestion and send it to the muscles a 
message for relaxes. This auto suggestion can be learnt initially with the 
help of the teacher, who gives the instruction. Gradually one 
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learns to suggest oneself to relax part by part .As one gets the control, the 
art of relaxation will be nicXe natural and spontaneous. Then the whole 
body is relaxed to the extent that one forgets the body and the mind 
experiences alert full rest For better results, after auto suggestion mind 
should be focused on the breath. From nostrils to the lungs, fell the path 
of the breath fellow the path of the breath while you inhale as well as 
exhale. Feel calmness. 
Kapalbhati (kriya) 
Sit in comfortable crossed leg position with spine straight. Hands 
resting on knees either straight or gyan mudra. Inhale deeply through 
nostril, expanding abdomen and exhale with the forceful contraction of 
abdominal muscles. (Pull the abdomen in by quickly contracting the 
abdominal muscles and exhale through the nose). Do not focus on 
inhalation; it will be automatic and passive. The air is pushed out of lungs 
by contraction of diaphragm. After exhalation again inhalation but 
inhalation should not involve any effort. To inhale just relax and the 
lungs will automatically expand and filled with air. 
Anuloma Viloma (pranayama) 
Sit in comfortable crossed leg position with spine straight. Raise 
the right hand, close the right nostril and press it with the right hand 
thumb. Breathe in slowly. After fiilly breathing in, Close the left nostril, 
press it with the ring finger and the middle finger, apply moola Bandha 
and Jalandhar bandha; hold the breath inside to the best of your ability. 
There after remove Jalandhar bandha and slowly breathe out through the 
right nostril. After fully exhaling, Close the left nostril; press it with the 
ring finger and the middle finger. Breathe in through the right nostril, 
close the right nostril with the right hand thumb, apply moola Bandha 
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and Jalandhar bandha. Hold the breath inside to the best of your abiUty, 
there after remove Jalandhar bandha and slowly breathe out through the 
lejft nostril. Instead of keeping the palm in front the nostrils, keep it 
slightly raised so as not too obstruct the flow of air. 
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DETAILED INSTRUCTION AND DESCRIPTION OF EXERCISE 
IS GIVEN BELOW 
L SPINAL ROCK 
Starting Position 
Movement 
2. BACK OVER 
Starting Position 
Movement 
3. SIDE STRETCHES 
Starting position 
Lie flat on the back 
Bend the legs, and bring the knees together 
against the chest. The ankles may be together or 
crossed, clasp the hand behind the knees or on 
top of knees. Now rock gently forward and 
backward on rounded back, continue for at least 
15 to 20 times. 
Lie on your back with arms extended out from 
your sides. 
With your legs straight, bring your legs over 
your head, bending at waist, roll back until you 
feel a stretch in low back area after reached final 
position return to starting position, continue for 
at least 10 times. 
Stand with your feet shoulder width apart and 
your hands closed over head. 
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Movement Bend from side to side holding 5 seconds for 
each side, repeat 10 times each side. 
4. ALTERNATIVE PRONE LIFTS 
Starting Position 
Movement 
Lie face down on the floor with your arms and 
legs extended. 
Raise the right arm and left leg simultaneously 
and then return to starting position. Alternative 
from the left side of the body, repeat 10 times 
each side. 
5. ONE LEG JUMPING 
Starting Position 
Movement 
Stand with your feet 6 to 8 inches apart and 
parallel to each other. 
Bending one leg from the knee simultaneously 
with the help of arm taking jump upward from 
the ground respect 10 times each side. 
6. LINE WALKING AFTER FRONT ROLL 
Starting Position 
Movement 
Stand with your feet apart and parallel to each 
side. 
Bend forward and take the weight of the body 
on the hands take the head well under and roll 
with the knees on the chest swing the arms well 
forwards to assist you or on to your feet repeat 
at least 5 forward roll then walk on 10 meters 
line. 
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7, 5-METERS DASH 
Starting Position 
Movement 
Starting position is just 100 m. Crouch start. 
At the signal received from the starter the 
subject run for 5 meters as fast possible. 
8. RAISING THE HANDS WITH FOLDED HANDS 
Starting Position 
Movement 
Starting with your feet apart and parallel to each 
other. 
Raise the hands by the side up the to shoulder 
level and come back to starting position. Repeat 
the movement 20 times. 
9. WALKING ON HANDS WITH PARTNER 
Starting Position 
Movement 
One subject taking position of dips and other 
subject stand in the back near to feet. 
The subject who stand back called lifts learning 
forward for lifting the partners from the holding 
the knee then, asked walk forward for the 10 
steps and then return back to starting position. 
10. STRIDE STRETCHES 
Starting Position Leans forward with your hands on floor and 
your one leg flexed under your chest. The other 
leg should be stretched out behind. 
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Movement Keeping your arms straight, leave forward 
pushing your hips downward and straighten the 
trailing leg and then return to starting position. 
Repeat 10 times each side. 
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PULSE RATE 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre Post 
94 
85 
78 
80 
79 
92 
80 
89 
83 
81 
86 
78 
80 
75 
77 
82 
90 
86 
81 
89 
77 
76 
74 
77 
88 
80 
81 
81 
79 
76 
84 
75 
78 
73 
80 
79 
86 
84 
77 
Exercise Group 
Pre 
81 
76 
91 
85 
88 
78 
86 
83 
83 
89 
78 
90 
82 
78 
89 
79 
86 
85 
77 
81 
Post 
76 
78 
88 
83 
87 
76 
84 
82 
82 
86 
79 
86 
80 
82 
86 
80 
88 
87 
78 
79 
Combined Group 
Pre 
79 
85 
83 
80 
73 
84 
75 
87 
90 
72 
76 
87 
96 
75 
71 
77 
80 
90 
94 
88 
Post 
76 
81 
78 
79 
77 
81 
80 
81 
88 
73 
75 
84 
94 
74 
74 
75 
81 
86 
92 
85 
Control Group 
Pre 
85 
75 
90 
81 
72 
81 
92 
90 
98 
86 
78 
88 
92 
82 
91 
78 
89 
80 
80 
78 
Post 
83 
80 
89 
83 
72 
80 
89 
89 
95 
88 
79 
88 
90 
80 
89 
79 
86 
82 
83 
79 
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SYSTOLIC BLOOD PRESSURE 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
124 
122 
125 
117 
126 
120 
130 
119 
128 
128 
123 
128 
125 
119 
127 
121 
124 
117 
129 
119 
Post 
123 
119 
121 
117 
123 
121 
128 
118 
125 
126 
122 
126 
123 
120 
124 
120 
122 
118 
127 
120 
Exercise Group 
Pre 
125 
121 
127 
131 
125 
118 
126 
129 
123 
121 
127 
122 
128 
130 
122 
118 
123 
117 
130 
115 
Post 
125 
123 
125 
128 
123 
119 
124 
126 
122^ 
121 
124 
125 
127 
129 
120 
120 
121 
118 
127 
118 
Combined Group 
Pre 
120 
115 
126 
121 
124 
128 
125 
123 
128 
124 
121 
125 
118 
121 
122 
129 
120 
126 
117 
130 
Post 
122 
115 
125 
122 
121 
126 
121 
122 
128 
125 
120 
124 
116 
122 
120 
127 
119 
123 
118 
129 
Control Group 
Pre 
122 
118 
130 
127 
119 
126 
121 
128 
122 
126 
123 
124 
126 
122 
120 
127 
122 
128 
122 
127 
Post 
122 
119 
131 
128 
118 
126 
121 
126 
123 
124 
123 
124 
127 
123 
119 
127 
120 
127 
123 
127 
XI11 
Appendices-Ill 
DIASTOLIC BLOOD PRESSURE 
S.NO. 
\. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
82 
80 
86 
78 
81 
75 
83 
80 
85 
87 
82 
86 
83 
79 
80 
83 
78 
84 
87 
81 
Post 
80 
79 
82 
79 
80 
78 
81 
80 
82 
83 
80 
81 
81 
80 
81 
81 
80 
83 
85 
78 
Exercise Group 
Pre 
81 
85 
91 
86 
82 
76 
87 
85 
82 
86 
83 
78 
89 
84 
89 
76 
90 
73 
82 
86 
Post 
82 
84 
89 
83 
80 
79 
86 
85 
80 
83 
82 
81 
87 
82 
88 
79 
87 
74 
82 
82 
Combined Group 
Pre 
84 
79 
81 
84 
89 
85 
79 
83 
87 
85 
91 
86 
81 
88 
83 
78 
80 
75 
82 
79 
Post 
81 
80 
79 
81 
85 
82 
82 
84 
85 
82 
87 
85 
82 
86 
80 
82 
79 
78 
79 
78 
Control Group 
Pre 
78 
81 
83 
79 
88 
84 
81 
86 
84 
83 
78 
89 
91 
82 
85 
78 
90 
87 
75 
81 
Post 
80 
81 
84 
81 
89 
83 
83 
84 
85 
82 
78 
87 
88 
82 
86 
79 
89 
87 
78 
82 
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VITAL CAPACITY 
S.NO. 
I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
2.1 
2.6 
2.9 
2.2 
3 
2.8 
2.6 
2.9 
2.1 
1.9 
2.7 
2.4 
1.8 
2.5 
2.2 
2.6 
2.7 
2.3 
2.1 
2.9 
Post 
2.5 
2.8 
3 
2.7 
3.2 
2.9 
3.1 
3.3 
2.6 
2.5 
3 
2.5 
2.6 
3 
2.5 
2.9 
2.9 
2.9 
2.6 
3.1 
Exercise Group 
Pre 
2.5 
2.8 
2 
2.5 
1.8 
2.3 
1.9 
0 
1.8 
2.2 
2.5 
1.5 
2.7 
2.2 
1.9 
2.8 
3 
2,1 
3 
2.3 
Post 
2.9 
3 
2.3 
2.7 
2.4 
2.5 
2.5 
2.1 
2.2 
2.3 
2.6 
2.3 
3.1 
2.3 
2.1 
3.1 
3.3 
2.8 
3.2 
2.4 
Combined Group 
Pre 
2 
2.4 
2 
2.6 
2.1 
2.8 
2.3 
2.1 
2.6 
1.9 
1.6 
2.8 
2.4 
2.4 
3 
2.2 
2.4 
2.1 
2.3 
2.6 
Post 
2.4 
3 
2.2 
2.9 
2.3 
2.9 
2.4 
2.8 
2.8 
2.5 
2.4 
2.9 
2.5 
2.8 
3.1 
2.5 
3.2 
2.2 
3 
2.9 
Control Group 
Pre 
2 
2.1 
2.3 
1.9 
3 
1.5 
2.1 
2 
1.6 
1.8 
2.3 
2 
2.8 
2.1 
2.7 
2.2 
2.5 
2.4 
1.7 
1.9 
Post 
2.1 
2.1 
2.2 
2 
2.8 
1.6 
2 
2.2 
1.6 
1.9 
2.2 
2.1 
2.9 
2 
2.9 
2.3 
2.6 
2.3 
1.9 
2 
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RESPIRATORY RATE 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
26 
19 
24 
24 
19 
26 
20 
19 
23 
22 
29 
22 
21 
24 
29 
28 
26 
23 
28 
23 
Post 
21 
18 
21 
21 
20 
21 
18 
17 
20 
18 
24 
20 
18 
20 
23 
25 
21 
18 
23 
21 
Exercise Group 
Pre 
26 
25 
22 
24 
21 
21 
23 
25 
26 
24 
25 
21 
28 
22 
31 
29 
28 
25 
17 
24 
Post 
24 
27 
21 
24 
20 
19 
24 
27 
26 
22 
23 
21 
26 
20 
30 
27 
24 
24 
18 
21 
Combined Group 
Pre 
25 
28 
22 
26 
19 
25 
20 
29 
30 
22 
26 
23 
24 
24 
20 
25 
29 
30 
26 
28 
Post 
20 
26 
20 
23 
20 
24 
18 
26 
28 
21 
23 
20 
22 
21 
19 
24 
26 
28 
24 
24 
Control Group 
Pre 
25 
31 
26 
27 
19 
22 
21 
27 
24 
22 
20 
26 
24 
27 
32 
29 
22 
19 
26 
29 
Post 
22 
30 
26 
26 
20 
23 
21 
29 
23 
20 
21 
24 
25 
26 
30 
28 
21 
20 
28 
28 
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BREATH HOLDING CAPACITY 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
33 
40.18 
36.02 
40 
35.71 
33.61 
29 
30.49 
24.57 
40.25 
25.57 
38.36 
31.38 
38.15 
36.34 
33.25 
30.56 
30.28 
23.37 
36.28 
Post 
42.09 
49.94 
44.41 
43.09 
38.91 
38.07 
36.41 
34.72 
30.23 
41.09 
29.57 
43.13 
33.58 
40.16 
39.94 
34.26 
34.91 
34.86 
30.64 
43.08 
Exercise Group 
Pre 
38.05 
40.53 
41.09 
42 
36.14 
28.39 
30 
24.79 
30.01 
32.84 
31.59 
47.89 
27.19 
28.05 
32.89 
30.81 
31.58 
33.37 
28.41 
25.97 
Post 
40.83 
41.47 
44.58 
43.95 
38.5 
31.15 
32.88 
31.53 
31.63 
34.44 
32.91 
48.56 
29.64 
34.59 
34.31 
32.56 
33.79 
36.05 
31.35 
33.58 
Combined Group 
Pre 
32.19 
39.57 
40.28 
25.61 
31 
33.48 
40.67 
46.33 
39.88 
44.37 
29.51 
32.17 
26.87 
39 
35.34 
28.68 
22.16 
21.44 
38.67 
41.07 
Post 
35.69 
40.01 
41 
26.09 
33.4 
34.01 
42.38 
48.61 
42.65 
44.03 
31.89 
33.69 
27.81 
40.09 
37.54 
31.53 
25.18 
25.64 
41.57 
45.09 
Control Group 
Pre 
36.42 
31.07 
25.19 
36.12 
37.49 
33.47 
21.88 
27.49 
32.58 
29.87 
34.11 
43.16 
29.06 
36.17 
31.79 
35.14 
28.31 
41.02 
34.21 
25.06 
Post 
36.9 
31.09 
24.01 
37.01 
37.69 
33.8 
22.05 
27.55 
32.19 
30.9 
34 
43.81 
29.41 
36.67 
30.27 
35.21 
28.67 
41.09 
34.16 
25.69 
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PEAK AIR FLOW RATE 
S.NO. 
1. 
2. 
3. 
1 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
3.8 
3.7 
Post 
4.2 
4 
3.4' 3.5 
4 
4.1 
3.8 
3.1 
3 
3.5 
3.8 
2.1 
2.9 
2.2 
2.6 
3.4 
2.7 
3 
2.7 
3.1 
2.1 
4.2 
4.2 
4.6 
3.3 
2.9 
3.6 
4.5 
2.5 
3 
2.6 
2.8 
3.5 
3.1 
3.9 
3.1 
3.5 
2.3 
Exercise Group Combined Group 
Pre 
2.2 
3.6 
3.3 
2.5 
2.8 
4 
3.6 
2.9 
2.6 
3.1 
2.2 
2.6 
2.3 
2.7 
2.2 
2.9 
3.1 
3.3 
2.6 
4.1 
Post 
2.7 
4 
3.7 
3.1 
3.1 
4.2 
3.1 
3.3 
2.9 
3 
2.4 
2.7 
2.5 
3 
2.6 
3 
3.3 
3.8 
2.9 
4.5 
Pre 
4 
3 
3.8 
2.6 
2.9 
3.4 
2.9 
3.1 
3 
3 
2.9 
3.1 
2.8 
2.9 
3.6 
3 
2.2 
2.6 
3 
2.1 
Post 
4.5 
3.2 
3.7 
3 
4.3 
3.6 
3.1 
3.5 
3.5 
3.4 
3.2 
3 
2.9 
3.1 
4.1 
3.2 
2.9 
3 
3.3 
2.9 
Control Group 
Pre 
2.8 
2.1 
4.2 
3.7 
3.4 
2.8 
2.6 
2.3 
3 
2.5 
3.1 
2.6 
2.1 
3.5 
2.9 
2.4 
3.2 
2.9 
3.4 
2.1 
Post 
2.8 
2.3 
4.1 
3.8 
3.4 
3 
2.7 
2.5 
2.9 
2.6 
3.2 
2.6 
2.2 
3.3 
3 
2.5 
3.1 
3.1 
3.3 
2 
XVlll 
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CARDIOVASCULAR ENDURANCE 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
71.96 
76.46 
72.95 
80.93 
78.85 
70.12 
68.65 
79.06 
79.7 
67.68 
72.11 
69.11 
74.62 
67.26 
81.08 
69.12 
79.36 
70.71 
76.25 
69.59 
Post 
73.69 
78.98 
74.51 
82.76 
81.25 
70.59 
70.92 
80.65 
83.67 
69.84 
72.92 
72.51 
76.38 
69.94 
79.3 
71.37 
79.86 
72.46 
78.37 
71.41 
Exercise Group 
Pre 
80.02 
68.12 
65.86 
64.3 
74.38 
81.26 
82.87 
68.23 
70.25 
71 
78.82 
77.72 
76.14 
69.89 
78.59 
79.29 
72.65 
80.04 
76.16 
71.89 
Post 
80.65 
68.62 
66.01 
65.84 
75.64 
82.95 
82.51 
67.39 
71.04 
72.86 
78.2 
78.05 
76.26 
70.25 
79.35 
79.85 
73.83 
80.71 
77.26 
72.12 
Combined Group 
Pre 
70.52 
79.36 
74.62 
76.25 
78.22 
70.71 
68.65 
78.29 
77.72 
68.14 
76.16 
74.56 
65.86 
65.08 
81.26 
77.72 
70.25 
69.11 
72.65 
70.59 
Post 
73.53 
81.05 
76.43 
78.37 
80.25 
72.46 
70.92 
81.61 
79.64 
72.91 
77.89 
75.86 
67.23 
69.94 
83.62 
82.56 
72.06 
72.96 
73.85 
73.56 
Control Group 
Pre 
68.04 
71.39 
74.56 
73.05 
68.54 
71.58 
69.25 
71.54 
70.92 
65.39 
74.19 
69.55 
72.39 
70.54 
78.69 
77.39 
73.12 
78.38 
76.54 
77.59 
Post 
67.99 
71.35 
75.39 
74.36 
68.96 
71.61 
68.82 
71.62 
70.94 
65.16 
74.35 
69.51 
72.42 
71.41 
78.31 
77.4 
73.32 
78.42 
76.56 
76.62 
XIX 
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RED BLOOD CELLS 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
IL 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
3.4 
3.3 
3.9 
2.9 
3.8 
3.3 
3.1 
3.2 
3.7 
2.6 
3.5 
3.6 
3.5 
3.9 
2.9 
3.5 
3.6 
3.3 
3.3 
2.9 
Post 
3.9 
3.8 
4.5 
3.9 
4 
3.85 
4.1 
3.96 
4.02 
3.58 
4.2 
4.12 
4.21 
4.2 
3.96 
3.9 
4.2 
4.2 
3.85 
3.88 
Exercise Group 
Pre 
3.3 
4 
3.1 
3.2 
3 
3.2 
3.4 
3.6 
3.4 
3.4 
3 
3.6 
3.8 
2.9 
3 
3.2 
3.8 
3.1 
2.9 
3.6 
Post 
3.6 
4.3 
4.0 
4.2 
4.1 
4.1 
4.2 
4.0 
4.1 
3.8 
4.1 
3.9 
4.2 
3.5 
3.5 
3.7 
4.2 
3.6 
3.3 
4.0 
Combined Group 
Pre 
3.3 
3.7 
3.8 
2.6 
2.3 
3.3 
3.5 
3.4 
3.3 
3.2 
3.3 
3.7 
3.2 
2.6 
2.7 
3.2 
2.6 
3.2 
3.3 
3.6 
Post 
4.3 
4.2 
4.5 
3.3 
3.3 
4 
4.3 
4.5 
4.3 
3.9 
4.3 
4.4 
4.2 
3.3 
3.6 
4.3 
3.6 
3.9 
4.1 
4.2 
Control Group 
Pre 
2.8 
3.2 
3.1 
3 
3.4 
2.9 
3.6 
2.9 
4 
3.1 
2.7 
3.3 
3.4 
3 
3.6 
3.4 
2.9 
3.8 
4.1 
2.7 
Post 
2.9 
3.1 
3.2 
3.1 
3.4 
3 
3.4 
3 
3.8 
3.1 
2.8 
3.2 
3.5 
3.1 
3.5 
3.4 
3 
3.7 
4 
2.8 
XX 
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WHITE BLOOD CELLS 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
n. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
7,150 
6100 
8100 
5950 
5450 
7250 
6700 
5150 
7100 
9800 
9750 
6800 
6750 
9650 
6200 
9850 
7300 
7450 
6900 
7600 
Post 
6,100 
6000 
6850 
5150 
5200 
7000 
6500 
5200 
6000 
8100 
9200 
6000 
6700 
8000 
5850 
8600 
6750 
7250 
6450 
6850 
Exercise Group 
Pre 
5750 
5000 
9850 
6450 
8700 
5900 
8350 
7550 
7900 
5850 
8950 
6800 
5350 
6750 
7200 
7950 
6500 
6300 
7550 
8500 
Post 
5400 
5650 
6400 
6300 
7500 
6500 
7200 
6800 
7050 
5650 
9700 
6500 
5750 
5800 
9550 
7800 
5900 
6150 
6700 
8050 
Combined Group 
Pre 
9500 
8600 
7900 
8350 
6530 
5600 
6750 
7500 
6850 
6250 
5100 
8300 
5200 
7450 
6500 
8200 
7550 
6250 
9250 
7200 
Post 
8100 
8560 
5850 
6750 
5900 
6000 
6350 
6150 
7950 
6000 
7000 
5400 
6900 
6500 
6000 
7550 
7250 
6000 
8500 
6950 
Control Group 
Pre 
5750 
5000 
9850 
6450 
8700 
5900 
6250 
5100 
8300 
5200 
7450 
9000 
9750 
6800 
6750 
9650 
6200 
9500 
6300 
7800 
Post 
6500 
5200 
9600 
6550 
7550 
6000 
6500 
5500 
8000 
5500 
7500 
9550 
9850 
6900 
7050 
9550 
6250 
9050 
6450 
8000 
XXI 
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PLATELETS 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
3 
3.1 
3 
3.2 
3 
3.2 
2.9 
3.2 
3.1 
3 
3 
3.2 
3 
3.1 
3.2 
3.5 
3.4 
3.2 
3.4 
3.1 
Post 
2.9 
3 
3.3 
3 
3 
3.4 
3 
3.4 
3.1 
3.2 
3.1 
3 
3.1 
3 
3.3 
3.4 
3.5 
3.3 
3.3 
3.2 
Exercise Group 
Pre 
3.1 
3 
2.8 
2.9 
3.3 
3.2 
3.1 
3.2 
3 
3 
3.2 
3.3 
, 3.5 
3.3 
3.2 
3.3 
3.2 
3.2 
3.2 
3 
Post 
3 
2.9 
3.3 
3 
3.3 
3 
3.2 
3.5 
3.1 
3 
3.3 
3.2 
3.3 
3.2 
3 
3.2 
3.2 
3.3 
3.4 
3.2 
Combined Group 
Pre 
3.1 
3.3 
3.2 
3 
3.1 
3 
3.1 
3.3 
2.9 
3.1 
3.3 
3.3 
2.8 
3.4 
3.5 
3.4 
3.2 
3.1 
3 
3.2 
Post 
3.5 
3.3 
3.3 
3.3 
3.2 
3.1 
3.3 
3.2 
3.1 
3.2 
3.2 
3 
3.1 
3.3 
3.3 
3.5 
3.1 
3.2 
3.1 
3.1 
Control Group 
Pre 
3 
3.3 
3.4 
3.1 
3.3 
3.1 
3.2 
3.3 
3.4 
3.3 
3.1 
3.2 
3 
3.3 
3 
3.2 
3 
3 
3.1 
3.1 
Post 
3.1 
3.2 
3.5 
3.3 
3.2 
3.3 
3.1 
3 
3.3 
3.4 
3 
3.3 
3 
3.2 
2.9 
3.2 
3.1 
2.9 
3 
3.1 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga 
IPrT^ 
85 
88.5 
88.4 
93.3 
89.2 
92.5 
90.4 
80.9 
101 
80.4 
81.4 
85.6 
88.7 
98.1 
78.5 
93.6 
86.2 
70.5 
88.6 
91.1 
Group 
Post 
83.6 
86.4 
92.5 
91.6 
87.8 
92.9 
87.5 
79.6 
96.7 
78.9 
80.2 
83.8 
89.9 
96.8 
77.9 
92.5 
85.8 
75.4 
88.1 
88.5 
BLOOD SUGAR 
Exercise Group 
Pre 
96.5 
70.6 
89.6 
98.2 
90.4 
99.5 
84.5 
100.1 
88.5 
89.3 
90.5 
89.5 
92 
79.5 
83 
86.5 
89.4 
76.9 
86.5 
79 
Post 
94.8 
73.5 
88.9 
96.4 
89.5 
98.3 
83.7 
98.2 
89.2 
88.6 
90.9 
88.5 
90.5 
82.5 
82.6 
84.5 
87.5 
76.2 
85.2 
82.6 
Combined Group 
Pre 
84.6 
88.2 
102.3 
98.8 
70.6 
89.3 
91.2 
81.9 
90.1 
97.9 
87.4 
81.3 
90.5 
105.3 
79.5 
87 
91.5 
86.5 
96.7 
94.2 
Post 
83.2 
87.6 
99.5 
97.8 
75.5 
88.5 
89.2 
82.5 
91.4 
96.8 
86.1 
83.9 
88.7 
103.1 
80.6 
86.3 
89.8 
85.6 
95.1 
92.4 
Control Group 
Pre 
98.1 
78.5 
93.6 
86.2 
70.5 
88.6 
91.1 
84.4 
87.6 
100.2 
96.5 
68.2 
88.5 
89.2 
81.6 
86.5 
98.2 
90.4 
94.3 
84.5 
Post 
98.3 
80 
93.3 
87.2 
70 
86.9 
90.5 
85 
88 
98 
95.7 
70 
86.9 
88 
83.5 
85.8 
98.5 
91.6 
97.8 
82.9 
Appendices-IH 
TOTAL CHOLESTEROL 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
148 
155 
162 
158.2 
168 
177 
166 
164 
160 
148 
161.8 
148.4 
162.4 
170.5 
165 
148 
163 
160.2 
165.1 
169.3 
Post 
140 
150.3 
158 
153.5 
162 
170 
162.5 
158 
156.2 
147.5 
159.5 
140.2 
160.1 
167.5 
160.5 
147.5 
161.1 
159.5 
161.5 
166 
Exercise Group 
Pre 
177 
148 
146 
170 
168.5 
171.5 
166 
182 
158 
159.8 
168.2 
163.5 
161 
149.2 
164.5 
153.8 
159 
161.5 
146 
162.5 
Post 
175.2 
146.8 
143.8 
165.2 
166.3 
164.8 
165 
178 
149.2 
155.2 
158.5 
159.5 
158.1 
146.8 
159.7 
152.4 
156 
158.5 
144.8 
157.2 
Combined Group 
Pre 
168.1 
155.4 
185 
180 
140.9 
144 
169 
153.2 
165.2 
149.7 
168.5 
165 
146 
149.8 
144 
175.5 
180 
165.5 
158.2 
159 
Post 
160.2 
152 
176.2 
173.5 
137.5 
140 
160 
152.3 
161.5 
146.1 
161.6 
160.8 
144.8 
146.2 
142 
170 
171.8 
160 
153.7 
155.6 
Control Group 
Pre 
164 
160 
148 
161.8 
148.4 
158 
156.2 
147.5 
159.5 
140.2 
180.8 
169.5 
159 
164 
172.4 
165.2 
156 
158.5 
158.2 
168 
Post 
167 
161 
146 
162 
149 
156.5 
153.2 
149 
157.6 
140.9 
180.5 
171.4 
160.5 
163.2 
172.8 
167.5 
154.7 
159.1 
155 
166 
XXIV 
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H.D.L.CHOLESTEROL 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
58 
52 
58.4 
59 
57 
59 
56.5 
54.3 
56 
58 
57.5 
57.1 
59 
60.1 
54 
56 
59.3 
58 
58.2 
60.1 
Post 
62.7 
56.1 
60 
62.4 
60.6 
59.2 
58.1 
60 
58.4 
58.2 
59.2 
61.5 
62.5 
61.9 
55 
57.2 
61.2 
60.1 
60.4 
62.8 
Exercise Group 
Pre 
55.2 
55 
58 
57 
59 
55.5 
58 
57 
56.2 
56 
57 
55.2 
56.4 
55 
56.3 
55 
60 
56 
59 
57 
Post 
57 
58 
58.2 
57.9 
62.5 
56.2 
58.5 
58.6 
58 
57.5 
60.6 
57.5 
58.8 
61.6 
57.1 
57 
62.4 
58.3 
59.7 
59.5 
Combined Group 
Pre 
54.5 
56 
56.5 
56 
59 
60.2 
56.5 
55.7 
54.5 
50.2 
54.1 
56.5 
58 
55.6 
56 
54.5 
57 
58.5 
56.7 
55.8 
Post 
55.8 
57.7 
59.5 
61.2 
63.6 
61.4 
61.5 
59 
58.1 
58 
58.2 
58.4 
60.5 
59.4 
64.8 
57.2 
62.5 
63.6 
60 
58.6 
Control Group 
Pre 
56.4 
59 
57.5 
58.2 
56.5 
58 
56.1 
58.4 
52.6 
58.2 
60.1 
54.3 
56 
60.4 
53.6 
57.5 
54.3 
56.5 
59 
55.6 
Post 
56.5 
59.4 
57 
57.9 
57 
57.6 
55.8 
59 
53.5 
57.1 
59.5 
55.1 
55.8 
59.9 
54.1 
57.9 
54.9 
56.8 
58.6 
55.3 
XXV 
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L.D.L.CHOLESTEROL 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Yoga Group 
Pre 
56 
60 
66.5 
65 
75 
81.6 
73.9 
62.8 
83.3 
56.4 
70 
58 
75.3 
72.4 
70 
58.4 
66 
70 
73.4 
71 
Post 
52 
57.5 
66 
60.3 
70.2 
80 
71.6 
62.2 
78.5 
54.4 
68.5 
53.4 
70.6 
68.1 
63.2 
56.4 
65.1 
68.5 
71.1 
68.4 
Exercise Group 
Pre 
86 
44 
51 
60 
70 
72.2 
73.6 
87.4 
67.3 
69.8 
75.6 
69.1 
70.3 
74.5 
65.2 
79.6 
71.5 
72 
74.1 
85.1 
Post 
84.3 
43.7 
50.4 
58.2 
69.1 
70.6 
71.8 
85.4 
66.4 
69.1 
74.2 
68.3 
69.4 
70.8 
65.7 
76.2 
63.3 
70.1 
71.3 
78.6 
Combined Group 
Pre 
70 
70 
80 
68.5 
52 
54.2 
76.1 
70.1 
72.6 
70 
76.5 
70.8 
52.8 
70.2 
54.2 
73.4 
79.5 
71.2 
73 
76.5 
Post 
63.2 
68.1 
75 
64.2 
50.1 
53.1 
75 
68.2 
68.8 
63.2 
70.4 
65.3 
46.4 
65.9 
53.1 
66.8 
73.4 
64.8 
69.8 
70.4 
Control Group 
Pre 
70.3 
74.5 
89.6 
67.5 
54.2 
76.1 
70.1 
72.6 
70 
76.5 
70.8 
52.8 
70.2 
60 
66.5 
65 
75 
81.6 
73.9 
60.5 
Post 
70.8 
73.9 
90 
67.5 
55 
76.5 
70 
71.5 
70.1 
76.3 
71 
53.6 
70.6 
61.2 
66.9 
64.8 
74.8 
81.9 
73.6 
61.4 
XXVI 
